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Electrical  Apparatus. 

Allgemeine  Ele'ktricitats  Gesellschaft,  Berlin,  Germany. 

British  Westinghouse  Electric  &  Manufacturing  Co.,  Ltd.,   Norfolk 

Street,  Strand,  London,  W.C. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Greenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 
The  India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd. , 

Silvertown,  London,  E. 
Mai  her  &  Piatt,  Ltd..  Salford  Iron  Works.  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manulacturing  Co.,  Bradford,  Yorks. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London,  E.C. 
Sturtevant    Engineering    Co.,    Ltd.,    147,   Queen    Victoria   Street, 

London,  E.C. 
E.  Tomlinson  &  Co..  40,  Page  Street,  Westminster, London,  S.W. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 
Engines  (Electric  Lighting). 
J.  &  H.  McLaren,  Midland  Engine  Works,  Leeds. 


Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell.  Clarke  &  Co.,  Ltd.,  Leeds,  England. 
Engines  (Stationary). 

Allis-Chalmers  Co.,  533,  Salisbury  House,  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Momentum   Engine,   19,  19a,  Imperial   Buildings,   Ludgate  Circus, 

London.  E  C. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 
Engravers. 
Jno.  Swain  &  Son,  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Fans,  Blowers. 

Davidson    &    Co.,   Ltd.,    "  Sirocco"    Engineering    Works,  Belfast, 

Ireland, 
James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon  Avenue,  London, 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
E.  J.  &  J.  Pearson,  Ltd.,  Stourbridge. 

Firewood  Machinery. 

M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 

J.  H.  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works,  Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers.  Manchester. 
Poetter  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Gas  Producers. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 
Gears. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Buffoline  Noiseless  Gear  Co.,  Levenshulme,  Manchester. 
E.  Arnold  Pochin,  Croff  Street,  Pendleton,  Manchester. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

See  Conveying  Machinery. 

Horizontal  Boring  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Indicators. 

Dobbie  Mclnnes,  Ltd.,  41  &  42,  Clyde  Place,  Glasgow. 

Injectors. 

W.  H.  Willcox  &Co.,  Ltd.,  23,  34,  &  36.  Southwark  Street,  London. 
Iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Brown,  Bayley's  Steel  Works,  Ltd.,  Sheffield. 

Consett  Iron  Co.,  Ltd.,  Consett.  Durham,  and  Newcastle-on-Tyne 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  &  Co ,  116.  Victoria  Street,  London,  S  W 

Woodhouse  &  Rixson,  Sheffield. 

Jointing  Materials. 

Richard  Klinger  &  Co.,  66,  Fenchurch  Street,  London,  E.C. 

Laundry  Machinery. 
W.    Summerscales   &   Sons,    Ltd.,    Engineers,    Phoenix    Foundrv 
Keighley,  England.  "" 

Lifts. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London,  S.E. 
Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London  S  E 

The  Reliance  Lubricating  Oil  Co.,  19  &  ao,  Water  Lane  Great  Tower 
Street,  London,  E.C. 

Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 
Lubricators. 

Thomas  A.  Ashton,  Ltd.,  Norfolk  Street,  Sheffield. 


"til" 
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THE    MOMENTUM   ENGINE 


THE    DISCOVERY     OF 
MECHANICALLY  MADE    POWER. 


(Patented  in  United  States  and  Germany.) 


Views  inside  Power  House,  Alexandra  Palace,  London,  N. 

CHE  discovery ;  that,  a  free  racing  Flywheel  possesses  two  natures,  under  one — it  will  receive  rotary  mo'.ion  for  the  application  of  twenty  pounds — 
notwithstanding  it  weighs  a  ton,  and  the  second  nature  of  the  Flywheel  is,  that  when  it  is  connected  to  a  working  load  it  will  throw  out  the 
rotary  value  of  the  centres  of  the  weights  in  motion,  by  the  square  of  the  velocity,  the  centre  of  Gyration. 
This  discovery  means  several  great  Flywheels,  each  separately  driven  by  any  motive  power,  each  Flywheel  taking  its  regular  turn  to  revolve  a 
working  shaft,  to  which  it  is  connected,  and  from  which  it  is  disconnected  for  a  greater  length  of  time.     Radium,  and  also  these  Engines,  prove  that 
the  Theory  of  Energy  is  false.    This  Engine  can  be  seen  running  the  electric  light  at  the  Alexandra  Palace,    It  is  explained  free. 
The  Engine  has  taken  a  first-class  Diploma  of  Merit  at  the  Alexandra  Palace  for  Electric  Lighting. 

Offices:    19,  19a,   IMPERIAL    BUILDINGS,    LUDGATE  CIRCUS,    LONDON,    EC. 


GRIFFIN'S    STANDARD    ENGINEERING    BOOKS. 


THIRD   EDITION.    REVISED,    ENLARGED,    AND   RE-SET. 

JUST  Out.     Large  8vo.     Handsome  Cloth.  With  over  60  Plates  and  Additional  Illustrations.    34s. 

HYDRAULIC  POWER  AND  HYDRAULIC  MACHINERY. 

By    HENRY    ROBINSON,    M.Inst.C.E.,    F.Q.S., 

Fellow  of,  and  Professor  Emeritus  of  Civil  Engineering  in  King's  College,  etc.,  etc. 
ABRIDGED  CONTENTS.— Discharge  through  Orifices.— Flow  of  Water  through  Pipes.— Accumulators.— Presses  and  Lifts— Hoists— Rams  — 
Hydraulic  Engines. — Pumping  Engines.— Capstans. — Traversers.— Jacks. — Weighing  Machines. — Riveters    and  Shop  Tools. — Punching,  Shearing,  and 
Flanging   Machines. — Cranes. — Coal   Discharging  Machines. — Drills  and   Cutters. — Pile    Drivers.— Excavators,  etc. — Hydraulic   Machinery   applied    to 
Bridge,  Dock  Gates,  Wheels,  and  Turbines. — Shields. — Various  Systems  and  Power  Installations. — Meters,  etc. — Index. 

Third  Edition.    Revised,  with  an  Additional  Chapter  on  Foundations 
Numerous  Diagrams,  Examples,  and  Tables.    Large  8vo,  Cloth.    16s. 


Third  Edition.     Thoroughly  Revised.     Royal  8vo.     With   Numerous 
Illustrations  and  13  Litho.  Plates.     Handsome  Lloth.    Price  30s. 

BRIDGE    CONSTRUCTION: 

A  Practical  Treatise  on  the  Construction  of  Bridges  in  Iron 
and  Steel- 
By  T.  CLAXTON   FIDLER,   M.Inst.C.E.,  Professor  of   Engineering, 

University  College,  Dundee. 
"  The  new  edition  of  Mr.  Fidler's  work  will  again  occupy  the  same 
conspicuous  position  among  professional  text-books  and  treatises  as  has 
been  accorded  to  his  predece;-sors.  The  instruction  imparted  is  sound, 
simple,  and  full.  The  volume  will  be  found  valuable  and  useful  alike  to 
those  who  may  wish  to  study  onlv  the  theoretical  principles  enunciated, 
and  ...  to  others  whose  object  and  business  is  .  .  .  practical." 
—The  Engineer. 


Just  Out.     Crown  8vo,  Cloth.     3s.  6d.  net. 

LECTURES   ON   IRONFOUNDING. 


of 


By     THOMAS     TURNER,     M.Sc,     A.R.S.M.,     F.I.C.,     Professor 
Metallurgy  in  the  University  cf  Birmingham. 
■   With     a    folding    Plate    and    52    Illustrations. 
"The  concise  form  and  clear  style  of  these  lectures,  published  in  book 
form  at  a  low  price,  cannot  fail  to  render  them  of  value  to  a  wide  circle 
of  practical  men." — The  Mining  Journal. 


THE   DESIGN  OF  STRUCTURES: 

A  Practical  Treatise  on  the  Building  of  Bridges,  Roofs,  and 
Structural  Work  generally. 

By  S.  ANGLIN,  C.E.,  Master  of  Engineering,  Royal  University  of 
Ireland,  late  Whitworth  Scholar,  etc. 

"Students  of  engineering  will  find  this  text-book  invaluable." — Architect. 

"  The  author  has  certainly  succeeded  in  producing  a  thoroughly 
practical  text-book." — Builder. 

"  We  can  unhesitatingly  recommend  this  work  not  only  to  the  student, 
as  the  best  text-book  on  ihe  subject,  but  also  to  the  professional  engineer 
as  an  exceedingly  valuable  book  of  reference." — Mechanical  World. 

Strongly  boui.d  in  super-royal  8vo,  Cloth  Boards.     7S.  6d.  net. 


BONUS   TABLES: 


For  Calculating  Wages  on  the  Bonus  or  Premium  Systems,  for  Engineer- 
ing, Technical,  and  Allied  Trades. 
By   HENRY  A.   GOLDING,  A.M.Inst.M.E. 
"  These  Tables  are   ingeniously  devised     .    .    .     They  cannot  fail  to 
prove    practically    serviceable    to    those    for    whom    they    have    been 
designed.'' — Scotsman. 


London  :    CHARLES     GRIFFIN     &     CO,     Ltd.,     EXETER     STREET,     STRAND,     W.C. 


Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax.  England. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertram's,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhine 

(Germany). 
Britannia  Engineering  Co.,  Ltd.,  Colchester,' England. 
C.  W.  Burton  Griffiths  and  Co.,  I,  2,  &  3,  Ludgate  Square,  Ludgate 

Hill,  London,  E.C. 
Chas.  Churchill  &  Co.,  Ltd  ,  9-15,  Leonard  Street,  London,  E.C. 
Cunliffe  &  Croom,  Ltd.,  Broughton  Ironworks,  Manchester. 

Jones  &  Lamson  Machine  Co.,  97,  Queen  Victoria  Street,  London,  E.C. 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Ltd.,  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks  Shipley,  Yorkshire. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
Wm.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.  F.  Smith,  Ltd..  South  Parade,  Halifax. 
John  Stirk  &  Sons,  Halifax. 
Taylor  and    Challen,  Ltd.,  Derwent   Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  23,  College  Hill,  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street, 

London,  E.C. 
Charles  Winn  &  Co.,  St.  Thomas  Works,  Birmingham. 

Metals. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street,  London,  E.C. 
Phosphor  Bronze  Co.,  Ltd,,  Southwark,  London,  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 

Microscopes. 

W.  Watson  &  Sons,  313,  High  Holborn.  London,  W.C. 

Mining  Machinery. 

Chester  Edward,  &  Co.,  Ltd. 

Fraser  &  Chalmer?,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Hardy  Patent  Pick  Co.,  Ltd..  Sheffield. 
Humbolt  Engineering  Co..  Kalk,  Nr.  Cologne,  Germany. 
Ernest  Scott  &   Mountain,   Ltd..  Electrical  and  General   Engineers, 
Newcastle-on-Tyne,  England. 

Office  Appliances. 

Library  Supp'y  Co.,   Bridge   House,  181,  Queen  Victoria  Street, 

London,  E.C. 
Lyle  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 
Partridge  &  Cooper,  Ltd.,  191-192  Heet  Street,  London,  E.C. 
Rockwell- Wabash  Co.  Ltd.,  69,  Milton  Stieet,  London,  E.C. 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
The  Trading  and  Manufacturing  Co.,  Ltd.,  Temple  Bar  House,  Fleet 

Street,  London,  E.C. 

Packing. 

Frictionless   Engine   Packing    Co.,    Ltd.,    Hendham   Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
The  Quaker  City  Rubber  Co.,  101,  Leadenhall  Street,  London,  E.C. 
United    Kingdom    Self-Adjusting    Anti-Friction    Metallic    Packing 

Syndicate,  14.  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,6,  Brown  Street,  Manchester. 

Paint  (Metallic). 

Metallic  Paint  Co  ,  Ltd.,  Cardiff. 

Paper. 

Lepard  &  Smiths,  Ltd.,  29  King  Street,  Covent  Garden,  London,  W.C. 

Photo  Copying  Frames. 

J.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 

Elliott  &  Fry,  55,  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  W. 
W.  Watson  &  Sons,  313,  High  Holborn,  London,  W.C. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 

Presses  (Hydraulic). 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Printing. 

Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane.  London, 
E.C. 

Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London,  E.C. 
Gresham  Publishing  Co.,  34,  Southampton  Street.Strand, London, W.C. 
Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 


Buyers'   Directory— (Continued). 

Publishers  (continued). 
South  African  Mines,  Commerce,  and  Industries,  Johannesburg. 

Pulleys. 

John  Jardine,  Deering  Street,  Nottingham. 
H.  J.  H.  King  &  Co.,  Nailsworth,  Glos. 

Pumps  and  Pumping  Machinery. 

Blake  &  Knowles   Steam   Pump  Works,  Ltd.,  179,  Queen  Victoria 

Street,  London,  E.C. 
Drum  Engineering  Co.,  27,  Charles  Street,  Bradford. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  buildings,  London,  E.C. 
J.  P.Hall  &  Sons,  Ltd.,  Engineers,  Peterborough. 
Hathorn,  Davey  &  Co.,  Ltd.,  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

William  Asquith,  Ltd.,  Highroad  Well  Works,  Halifax. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 

Railway  Wagons. 

W.  R.  Kenshaw  &  Co.,  Ltd.,  Phoenix  Works,  Stoke-on-Trent. 
Riveted  Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham. 

Roof  Glazing. 

Mellowes  &  Co.,  Sheffield. 

Roofs. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works   Belfast. 
Alex.  Findlay  &  Co..  Ltd.,  Motherwell,  N.B. 
Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.,  Cambridge. 
Stampings. 
Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son  of  Saltley,  Ltd.,  Birmingham. 

Stamps  (Rubber). 

Rubber  stamp  Co.,  1  &  2,  Holborn  Euildings,  Broad  Street  Corner, 
isirmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties,! Ltd.,  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stenotypers. 

Stenotyper  (1902),  Ltd.,  25,  Southampton  Row,  London,  W.C. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers- 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40,  Deansgate,  Manchester. 

Time  Recorders. 

Howard  Bros.,  10,   St.    George's   Crescent,    Liverpool,   and  100c, 

Queen  Victoria  Street,  London,  E.C. 
International   Time    Recording    Co.,    171,   Queen    Victoria   Street, 

London,  E.C. 

Tubes. 

Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 

Tubes,  Ltd.,  Birmingham. 

Weldless  Steel  Tube  Co.,  Ltd.,  Icknield  Port  Road,  Birmingham. 

Turbines. 

G.  GUkes  &  Co.,  Ltd.,  Kendal. 
W.  Gunther  &  Sons,  Central  Works  Oldham. 
S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gracechurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Oliver  Typewriter  Co.,  Ltd.,  75,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Alley  &  MacLellan,  Ltd.,  Glasgow. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.,  Resehill  Works, Glasgow. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons— Steam. 

Thornycrof t  Steam  Wagon  Co.,  Ltd.,  HomeBeld  Chiswick,  London,  W. 
Water  Softeners. 

Lassen  &  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 
Weighing  Apparatus. 

W.  T.  Avery  &  Co.,  Soho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co.,  iooa,  Midland  Road,  St.  Pancras,  London,  N.W. 

"  Woodite." 

"  Woodite  "  Company,  Mitcham,  Surrey. 


IO 
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THE  YOST   TYPEWRITER  CO.. LTD 
L5 O.H OLBOBN  VI AD UCT.  LONDON. EC 


Telegraphic  Address 

"  OILWELLS, 

MANCHESTER." 


National  Telephone: 
No.  2593. 


ESTABLISHED  1860. 
CONTRACTORS     TO     HIS     MAJESTY'S     WAR     OFFICE. 


WRITE    TO     US. 

If    you    value    your     Machinery,    and    wish    to    obtain 

the    MAXIMUM    of    POWER    from    your    Engines  at  a 

MINIMUM    of   COST. 


>N5^ 


S^ 


CYLXNI>ER        OIL 

For  High    Pressure  and    Superheated  Steam  this  Oil  is 

NON-EXCELLED. 

Specially  adapted  for  High  Speed   Enclosed   Engines  of 

the  Willans,  Brush,  and   Browett  type. 

Sample  Barrel  sent  on  approval,  carriage  paid. 


Sole  Makers  of  the  "  WELLSALINE  "  Lubricating  Specialities, 

MATTHEW  WELLS  &  CO., 

Hardman    Street    Oilworks,    MANCHESTER,    ENGLAND. 


!l££££^£££#££££££££££££££££££££££££££#£#££££££££s£ 
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Another  Anglo-French  Agreement. 
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545 

EMPIRES 

purchased 

by    His     riajesty's 

Government 

between 

January  1,  1903 

and  dune  1,  1904. 

WRITING  VISIBLE. 


Price  £13  2s.  6d. 

Contractors  to  His  Majesty's  Government. 


The      ninister      of 
Public  Works  in 
France 
has    just    awarded 
exclusive   contract 
for    the    supply  of 

EMPIRES 
for  next  3  years. 

EULLY  GUARANTEED. 


T* 
f 

f 

f 
* 

§ 
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]  T*i?  Empire  Typewriter  Company,  L!fL:  | 

«                        1bcaD  ©ffice  :    77,   QUEEN  VICTORIA  STREET,  LONDON,  E.G.  <U 

,                                                                                              Branches  or  Agencies  :—  ij 

JP  BIRMINGHAM-43,  Temple  Street.      MANCHESTER-49,  Corporation  Street.       NOTTINGHAM-48,  Parliament  Street.  If 

W>  BRISTOL— 9,  John  Street.                    LEEDS-17,  East  Parade.                               LEICESTER— 34,  Charles  Street.  W 

<f$  HANLEY— Post  Office  Buildings.          BRADFORD— 35,  Charles  Street.                    DUBLIN-9.  Trinity  Street.  > 

^  LIVERPOOL -7,  South  John  Street.     GLASGOW-87,  West  George  Street.         And  throughout  the  World.  & 


Machine   Tools 


The  Kalk  Machine  Works 

BREUER.  SCHUMACHER 


&   Co.,  Ltd., 

KALK,  near  Cologne-on- 
Rhine 
(GERMANY). 

Department  I. 
MACHINE  TOOLS. 

Department  II. 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III. 

ROLLING  MILL  PLANTS. 
Department  IV. 

HYDRAULIC  MACHINERY. 


ISfSffiSI 


iu_ — 


Machine  Tools 


ii  r  .  Ii, 


NILES    NEW     TEN    FOOT 
BORING  and  TURNING  MILL 

FOR    USE    WITH    MODERN    HIGH-POWER    TOOL-STEELS. 


-mmmm^ 


Nested  Gear  feeds  to  Bars  independent  in  rate  and  direction. 

Visit  our  Exhibit,  Blocks  iy  tj  25,   World's  Fair,  St.  Louis,  U.S. A 

NILES=BEMENT=POND    CO., 

Teie8rams-  23-25,  Victoria  Street,  LONDON,  S.W. 

\i LFSCO    NEW  YORK 

niliacu's,  london.       136-138,  Liberty  Street,  NEW  YORK,  U.S.A. 


=*Tir nr 


mmmt 


Machine  Tools 


'"■ 


CHARLES  CHURCHILL  &  CO.,  L 


TD. 


} 


ENGINEERS,     AND    IMPORTERS     OF 


American  Machine  Tools. 


OUR 

OWN 

MAKE. 


OUR 

OWN 

MAKE. 


The  "  Churchill  "   20  in.  Wet  Tool  Grinder. 

Send  for  our  new  "  Engineers'  "  Catalogue  ;  450  pages,  post  free  on  application. 


LONDON  :   9  to  15,  Leonard  St.,  EC.     BIRMINGHAM :  2  to  10,  Albert  St. 

MANCHESTER:  2,  Charlotte  St.,  Mosley  St.   GLASGOW:  52,  Bothwell  St. 

NEWCASTLE-ON-TYNE  :   Albion  Buildings,   St.  James'   St. 
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oflanaulf     M.-i    i 


The  Perfection  of  Speeds. 


With  the  Lathe  illustrated  here  the  spindle  speed  increases 
automatically  as  the  tool  travels  towards  the  centre.  Herein 
is  the  Perfection  of  Speeds,  as  at  whatever  diameter  the 
tool    begins     to    cut    the    correct    speed    may    be    used. 


If  you  are  doing  Surfacing  work  on  Lathes,  you  must 
investigate  Lang's  Patent  Variable  Speed  Drive.  We  can 
now    machine    a    surface    in    half  the    time    you    can. 

DOES    THIS    FACT    INTEREST    YOU  ? 

No  Counter  Motion  Required 

with   these   Lathes. 

VISITORS     WELCOME 


JOHN  LANG  &  SONS, 


Johnstone,  near  Glasgow. 


'5 


SMMEl 


Machine  Tools 


DON'T    FORGET 

Lathes,  Planers,  and  Shapers 


High-Grade  Machines  Only 
in  Stock  for 
Immediate  Delivery. 


C.  Redman  &  Sons, 


National  Telephone  :  308. 
Telegrams  :  "  Redmans,  Engineers.  Halifax.' 


HALIFAX. 


Telegrams:    "MILLING,    SHEFFIELD."        for  tl)C  CatCSt  ana  mOSt  Up-tO-DaU 
National  Telephone  No.  :  985. 


HEAVY =  = 
MACHINE 
TOOLS  =  = 


WRITE 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  Jack  for  Electric 
Tramcars. 

GEORGE  ADDY  «S  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 


For  Gears,   Bevels,    Worm   Wheels,  Spirals, 
or  anything  in  the  gear  line,  write  to 


"BUFFOLINE"  NOISELESS  GEAR  Co., 

LEVENSHULME,  nr.  Manchester, 

WHO    ARE   THE    ENGLISH 

\  GEAR  SPECIALISTS.  . 
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Luke  &  Spencer,  Ltd., 

BROADHEATH, 

MANCHESTER. 


Telegraphic  Address  : 

"Emery,  Altrincham. 

National  Telephone : 

"  Altrincham  49." 


Manufacturers  of 

3 


GRINDING. 

and 

POLISHING 
MACHINES. 
EMERY.  .  . 
WHEELS.  . 
Etc 


Send  for  our 
Enlarged 
Catalogue, 
free   on 
Application. 


Telephone  No.  :  1469. 

Telegrams  :  "Tudor,   Birmingham." 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN   AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES. 


H.W.WARD&Co. 

ONLY  ADDRESS- 

86,    Lionel    Street, 

BIRMINGHAM, 

Contractors  to  British  and  Foreign  Governments 
and  Principal  Engineering  Firms. 


Machine  Tools 


CUNLIFFE  &  GROOM 


LIMITED, 


Broughton  Lane, 
MANCHESTER. 


ESTABLISHED    1864. 

Telegrams:    "LATHE,    MANCHESTER." 


PATENT  PLACING  MACHINE. 


DISC  GRINDER. 


Cunliffe  &  Croom,  Ltd.,  MANCHESTER. 
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flM^mmiMmW        Machine  Tools 


Increase  your  Output 


By  buying  the  most  up-to-date  Labour- 
saving    Machine    Tools  and   Appliances. 


We    are    Soie    Representatives    of   over    30    well-known 
American  Firms,  each  one  a  specialist  in  their  own  line. 


LARGE  STOCKS.  LOW   PRICES 

PROMPT   DELIVERIES. 


Machine  Tools. 

Mechanics1 
Fine  Tools. 

Twist  Drills 

and 
Milling  Gutters. 

Taps  and  Dies. 


LONDON:     MAIN    WAREHOUSE,  looking  West. 

Buy  from  Headquarters:— 


Emery  Wheels. 

Lathe  and  Drill 
Chucks. 

Hack  Saw 
Blades. 

Pulley 
Blocks. 


C.  W.  BURTON  GRIFFITHS  &  CO., 

I,  2,  &  3,  Ludgate  Square,  London,  E.C., 

And    at    59,    Finnieston   Street,  GLASGOW. 
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SEND    FOR    CATALOGUES 


HIGH-CLASS    NEW    MACHINE    TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


I 


SEND 


Tested   and   Adopted   by 

GOVERNMENTS    &      CORPORATIONS, 
RAILWAY  COS.      &      CONTRACTORS, 

Hundreds   of  Leading 

ENGINEERS  &      SHIPBUILDERS, 

COLLIERIES  &      TIMBER  MERCHANTS, 

&c,  &c.,  throughout  the  world. 

IrMT  A  I    G  "    ALONE  CAN  PROPERLY  FIT  VARYING 
UQMLO  ..  DIAMETERS  OF  SAWS.  .  . 

M.  QLOVER  &  CO.,  E&  LEEDS. 


STEAM     HAMMERS 

FOR   SMITHS'  SHOPS  AND    FORGES. 


Patent  Bevelling  Machines  for  Ships'  Frames. 


DAVIS    <S    PRIMROSE, 


Xeitb  Sronworfes,  EDINBURGH. 

ffc  B   2 


rafflEY        Machine  Tools 

/  i\  .  rm  ■  —     III  llll  III"1  Ill 


BERTRAMS    LIMITED 


I 


London  Office: 

21,  Gt.  St.  HELEN'S,  E.C 


Circular  Cutter,  with  Bow  arrangement 
and  Punch. 


ST.    (CATHERINE'S    WORKS, 

sciennes,  EDINBURGH. 

Manufacturers  of  all  kinds  of 

MACHINE    TOOLS 

FOR    ENGINEERS,    SHIP    BUILDERS, 

BOILER    MAKERS,  &c.    &c. 


FORGING 
MACHINES. 

SAWING    MACHINES. 
COKE    BREAKERS. 


0 

WILLIAM  RYDER,  Ltd 

BOLTON. 


"THE  BOLTON   BLACKSMITH." 


Automatic 
Notching 
Press 


SAYL°R£-eHflLLEN  * 

Corisirrulion.      liLP.        (W^BrefR1 

| 

Li  ;(£ii£i  CT51T ' 

5    ?«!* 

gSi 

Sheet  Meit\l% 

MOULOWARE,    JjQ 

Coins,  *^_  ^^ 

Drawing  psess. 
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Machine  Tools 


BRETT'S  PATENT 
LIFTER  C°  Ltd., 

Coventry,  England. 

0     a     0 

Patentees  and  Manufacturers  of      . . 

BRETT'S 
PATEMT 
LIFTERS, 

ETC. 


Pioneers  of  the  Modern 
System  of  Drop  Forging. 


20-cwt.  Battery  for  Jabalpur. 


Manufacturers  of   Drop   Forging  Plant  as  supplied  to  H.M.  Dockyards,       Telegraphic  Address: 

Arsenals,    Small    Arms   Factories,    India   Government,    Chief    Railways,  "LIFTER.  COVENTRY.' 

etc.,   etc.  Telephone  No. :   384. 


f?AA  lfeAife.fti.ftA  ftAAAAAAAAA  ftAAA  AAAAAAA  fe.AAAAAA  AAA.<feA  feA AAAAA AAAAAAAAAAAAAAAAAAA| 
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WE  MAKE  | 

HIGH-SPEED  I 
LATHES 

A  Speciality.  | 

"ACCURATE."  £ 

"DURABLE."  | 

"POWERFUL."  I 

8hin„  10in„  and  12 in.  £ 

Centres.  £ 

REASONABLE  IN  PRICE.  | 

UNEQUALLED  IN  POWER.  | 

Sent)  us  pour  | 

inquiries.  | 


I  NOBLE  «5  LUND,  Limited,      I 

1  .fc^FELLING-ON-TYNE.    | 
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Rumim 


Machine  Tools 


RICE  6  CO.  (Leeds),  Ltd., 


LEEDS, 

ENGLAND. 

HYDRAULIC 


Riveters, 

Presses, 

Cranes, 

Punches, 

Shears, 

Hoists, 


Lifts, 
Pumps, 

Accumulators, 
Intensifiers, 
Valves, 
&c,  &c. 


PORTABLE  RIVETING   PLANT. 


ABC  Code,  4th  Edition,  used. 

Telegraphic  Address;   "Press,    Leeds.' 

Telephone  No. :  2362. 


Northern  Engineering 
Co-  (1900),  Ltd. 

KING     CROSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


.Hi  IB1 — p\(C W fW 


Machine  Tools 


,-» —        ,  M 


JOHN  STIRK  6   SONS, 

MACHINE  TOOL   MAKERS, 
(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons). 


Ho.    3    UN.VERSAL     ^ 


flo.  of  Teeth  88 

Outside  dia.  8|  ins. 
Pitch  approx.         a  m 

Width  of  Face  2/6  „ 

Feed  per  min.  4|  „ 
Time  for  1  pair  of 
Gears,  2%  hrs. 


°*    CAST    IRON    SP»**U 


J.  PARKINSON  &  SON, 

SHIPLEY,  Yorhs, 
England. 


Total  Time  for  37  Cears, 
including  setting 
machine,  changing 
blanks,  and  sharpening 
cutters,  75  hrs. 


-*  ■«  "tr 


fmdMIffllY  Hydraulic  Machine  Tools 


M  » 


.lfc.Hi  'I 


■ill  III! 


THE  WEST  HYDRAULIC  ENGINEERING  CO., 


23,    COLLEGE    HILL,    LONDON,    E.C. 

Contractors  for  Eydranlic  Plant 
and  testing  machines  to  the 


Governments  of 


GUN    COTTON    BLOCK    PRESS. 


GREAT  BRITAIN, 

INDIA, 

GERMANY, 

FRANCE, 

RUSSIA, 

ITALY, 

SPAIN, 

BELGIUM, 

SWITZERLAND, 

JAPAN, 

CHILI. 


■ 


Crown    Agents    for    the 
Colonies,  etc.,  etc. 


24 
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Machine  Tools 


Telegrams:    "BRITANNIA,    COLCHESTER. 


Telephone    No;:    47    NATIONAL. 


Makers  of  . 

HIGH-GRADE 

Engineers' 
Machine  Tools 

And    New   Patent    Safety 
Automatic  Oil  Engines. 


Contractors  to  . 

THE  ADMIRALTY, 
WAR    OFFICE. 
INDIA    OFFICE, 
etc.,  etc. 


The   Britannia  Engineering  Co.,  Ltd., 

Head  Office  aod   Works;    COLCHESTER,      ENQ. 

Stone   Breakers. 


(Improved   Blake   Type.) 


Rollers, 
Screens, 
Gravel  Washers, 
Concrete  Mixers, 


Section  oj  Machine. 


SAMUEL  PEGG  &  SON, 


National  Telephone  104. 


Alexander  Street,  LEICESTER,    ENGLAND. 
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Mining  Machinery 
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MKUE?     Mining  Machinery 


i 


'"■ 


COMPLETE 


MINING  EQUIPMENTS 

Designed  and  Contracted  for. 


200     STAMP    GOLD     MILL. 


FR  ASER  &  CHALMERS,  Lm 

Mining  and  Engineering  Machinery, 
head^office :    3|    LONDON    WALL    BUILDINGS,    LONDON,    E.C. 

Works      ERITH,    KENT,    ENGLAND. 

27 


mfflM)f  Packings,  Springs,  &c. 

ft>         ii  -  — ■  a 


YOU  CAN 


PAT.  AUG.  7. 1 89+. 


sending  us  a  postcard,  get  a  trial  of  our  AUTOMATIC  P.P.P. 

ROD     PACKING,     patented  —ECONOMIC,      because     STEAM 

SAYIN3  ;    rURAELE,    Because     of    GRADUATED    FRICTION  ; 

and  built  to  prove  profitable  as  an  investment. 


QUAKER  CITY  RUBBER  Co., 

Coronation  House,  Lloyd's  Avenue, 
RONALD   TRIST   &   CO., 

LONDON,   E.C. 

QENERAL  MANAGERS. 

(Late  101,  Leadenhall  Street.) 
28 
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®IMM)f     Aerial  Ropeways 


■mini.  in 


B 


WIRE    ROPES 


u 


WIRE    ROPES 


L 


WIRE    ROPES 


L 


WIRE    ROPES 


I 


WIRE    ROPES 


V 


WIRE    ROPES 


A 


WIRE    ROPES 


N 


WIRE    ROPES 


T 


WIRE    ROPES 


s 


STEEL  WIRE  ROPES 

AND  APPLIANCES. 
FLEXIBLE  STEEL  WIRE  ROPES 

FOR 

Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks,  Pulleys, 
Crab  Winches,  Tackle,  Etc. 

MINING  &  HAULING 
PLANT. 


Illustrated  Pamphlets 
may   be    obtained 
on  Application 


OPEWAY    AT    PORT    ELIZABETH. 

Ropeways  Constructed  to  Convey  from  50  to  2,000  Tons  per  day  to  Transport 

all  Descriptions  of  Materials. 

Regd.  Offices:  BULLIYHIVT      &      GO.,       Ltd.,  Works: 

72,   MARK  LANE.  LONDON,    ENGLAND.  MILLWALL,  E. 
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Aerial  Ropeways 


ADOLF  BLEICHERT&C 


0. 


LEIPZIG=GOHLIS, 
Germany, 


/IDanufacturers 

of  .  .  . 


Kuwsfl^ 


W^ 


&&»«?! 


»»■'*» 


For    the    rapid   and    economic 
handling  of  COAL,  IRON  ORE  and 
BULK  MATERIAL  at  Docks  and   Factories. 
*      4      4t      *      ELECTRIC     OR     STEAM     DRIVEN. 


Hoisting  and  Conveying  Plant,  erected  for  the  Norddeutsche  Kohlen  &  Coakswerke  A.G.  Hamburg. 
These  Three  Cranes  unload  1,500  Tons  of  Cargo  in  Ten  Hours. 

SHIPBUILDING    and    YARD    CRANES. 

Cable  Hoist  Conveyors.       Blast  Furnace  Hoists. 

THREE-MOTOR    ELECTRIC    TRAVELLING    CRANES. 
£      £     £     Improved    Band    Friction    Hoisting    Machinery. 


Plants  also  designed  in  connection  with  BLEICHERT'S  WIRE-ROPE  TRAMWAYS, 
as  per  advertisement  of  the  preceding  and  following  number. 


AN    EXPERIENCE    OF    30    YEARS.         ESTIMATES    CHEERFULLY    FURNISHED. 
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Wells'  Specialities 


a 


WbLLb  -waste  on- p  I  LTtnb 

SUPPLIED  TO  THE  PRINCIPAL  GOVERNMENTS  FOR 
THE  NAVY,  DOCKYARDS,  &c,  AND  TO  THE  LEADING 
ELECTRIC  LIGHT  INSTALLATIONS,  ENGINEERING 
WORKS.  GAS    ENGINE  MAKERS,  PRINTERS,  &C,  Ac. 

OVER  10,000  SOLD. 

MONEY  SAVERS  to  any 
USERS  OF  MACHINERY. 

Pay  first  cost  in  a  short  time,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  filtered  and  used  again  and  again. 

Write  for  List  of  Testimonials  and  Samples 
of  Work  done  by  the  Filter. 
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WELLS' PATENT"  WASTE    OIL"  FILTER. 


No.  1. — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
17  in.  by  9  in.         35/- 

No.  2. — Two    top    chambers    hold  about 

3  gallons  oil,  22  in.  by  10  in.       ..     50/- 

No.  3. — Two    top  chambers  hold    about 

6  gallon?  oil,  27  in.  by  12  in.        ...    70/- 

No.  4. — Two    top   chambers    hold    about 

12  gallons  oil,  36  in.  by  16  in.      ...  110/- 

No.  5.— Two    top    chambers    hold  about 

24  gallons  oil,  43  in.  by  23  in.     ...  189/- 

No.  6. — Very  powerful  Filter  for  treating 
large  quantities  of  oil,  54  in.  by 
30  in 336/- 

Capable  of  dealing  with  250  Galls.  Oil  per  week. 
LARGER  SIZES  MADE  TO  ORDER. 


OIL  CISTERNS  AND  CABINETS. 


In  connection  -with  our  well-known  "  Waste 
Oil"  Filter, we  are  supplying  Tinned  Steel 
Cisterns  as  illustrated,  handsomely  japanned 
in  vermilion,  with  black  bands,  and  fitted  with 
best  brass  fittings,  and  having  a  capacity  gauge 
inside. 


PRICES. 

IN.        IN.      EACH. 

3  Gallon  size,    8*  by  15J...  10/9 

10  by  15J...   11/6 

„        „       10  by  22  ...   14/6 

„        „        12  by  20  ...  16/9 

12  by  25  ...  18/- 

„        „     15JJ  by  18  ...  20/6 

„     i5|  by  26  ...  23/- 


^     Special  Quotations  for 
Larger  Sizes. 


The  CABINET  is  made  of  tinned 
steel  with  galvanised  iron  bottom, 
enamelled  bright  red,  it  is  at- 
tractive in  appearance,  and  is  un- 
affected by  weather  or  the  oil. 

The  PUMP  is  a  force  pump,  made 
of  polished  brass,  simple  in  its  con- 
struction, it  is  screwed  into 
its  place,  and  can  be  easily  taken 
out  for  filling  the  Cabinet  from  a 
Barrel. 


CAPACITY. 


50  Gallons. 
30 


PRICE. 

Including  Crate, 
which  is  not 
returnable. 


49/-  each 
43/-      ,, 
40/-      „ 
33/-      ,, 
28/-      ,, 


A.   C.   WELLS    <S  Co., 
100a,    Midland    Road,    St.    Pancras, 

Worhs  :  Cheetham,  Manchester.  LONDON,  N.W. 


OPEN 


0 

0 
0 


0 
0 


0 
0 

0 

8 


0 

0 

8 
8 
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Telegrams  :  "  FILATURE." 
Telephones:  202,  228. 


Tfes  St.  Helens  Cable  Co 


LIMITED. 


WARRINGTON. 


Our   Speciality,   DIALITE. 

A  really  waterproof  cable. 

Light   and   flexible. 

No   danger   of  corrosion 
or  decentralisation. 

We    are    also    Manufacturers    of 

Vulcanized    Rubber,    paper   insulated,    lead 
covered,  and  dry    core  Cables. 

Flexibles,     cotton    and    silk    covered    Con- 
ductors, and  all  kinds  of  mechanical  Rubber 

Goods,  Tapes,  &c. 


London  Office :    32,  VICTORIA   STREET, 

Westminster. 


Telegrams :  "  FILATTERIO." 
Telephone  :  4270  GERRARD. 


f  Electrical  Apparatus 
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ELECTRICAL     ENGINEERS, 
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Telegrams : 
'CROMPTON,  CHELMSFORD." 
CROMPTON,    LONDON." 


Telephones: 
CHELMSFORD  No.  2. 
1959  LONDON  WALL  (NATIONAL). 
4735  CENTRAL  (POST  OFFICE). 


TYPE    OF    CROMPTON    GEARED    MOTOR. 


NUMEROUS    DESIGNS   for  SPECIAL    REQUIREMENTS. 

FACTORIES     AND     ENGINEERING     WORKSHOPS 
ELECTRICALLY     EQUIPPED     THROUGHOUT. 


(89)  DESIGNS     AND     ESTIMATES     FREE. 

Chief  Office:  Salisbury  House,   London  Wall,  London,   E.C. 
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GREENWOOD  &  BATLEY,  Ltd.,  leeds 


MAKERS    OF    EVERY    DESCRIPTION    OF 

Representative  in  South  Africa  : — 
W.  G.  TEBBUTT. 

for  War  Material  and  a  Creat  Variety  of  Purposes.  p.o.  Box  1471  cape  Town. 


ENGINEERS'  GENERAL  TOOLS  and  of  SPECIAL  TOOLS 


0         0 

De  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0      0 


0      0 

Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0      0 


No.  6352.     200  B.H.P.  Electric  Motor,  420  volts,  400  revolutions. 


Turner,  Atherton  &  Co.,  Ltd. 

London   Offices  :  — 1 10,  Cannon  Street,  E.C. 


Economical 
Efficient  . 
Reliable^ 
Electric  , 
Motors  and 
Elevators  , 


DENTON, 

1    MANCHESTER. 


Patent  .  . 


Starting 
Switch     , 
and     .    . 
Automatic 


Controller. 


Specialite  :— 

Electric  Elevators  for  Goods  and  Passenger  Service. 
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Sheffield 

HAND   CARS, 
PUSH   CARS, 
VELOCIPEDES  & 
MOTOR    CARS, 


are    made    of   the    best  material    and    will    last 

longer  than  any  other.  Sheffield    Hand    Cars 

are     easiest     to     run.  Sheffield    Motor    Cars 

make    track    inspection  a    pleasure. 

Send  for  Special  Booklets. 

FAIRBANKS,  MORSE  &   COMPANY, 


126,    Southwark  Street,   S.E., 
London,    England. 

Chicago,  111.,   U.S.A. 

New  York,   N.Y. 
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.  1111  mm  «    "I 


Aligemeine  Elektricitats-Gesellschaft 

•  ,;•-       •     BERLIN 

Capital  fully  paid  up:  60  000  000  Marks. 

Machine-,  Apparatus-,  Cable- 
and  Incandescent  Lamp-Works 


3000  Kw.-Three-Phase-Dynamo,  6000  Volt 

Continuous  Current  •  Threephase  Current 

Electric  Lighting  Plants.    Electric  Transmission  of  Power. 

Electric  Railways  and  Tramways.  Electric  Central  Stations. 

Electro-chemical  Plants. 

Agencies  throughoot  the  World 

Yearly  Output  12  000  Dynamos  and  Motors  equal  to  170  000  000  Watts 
10  000  000  Incandescent  Lamps. 

XL  29 


Awarded  at  the  Paris  Exhibition  1900:  6  Grands  Prix. 


3 
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Electrical  Apparatus 


<i 


P.D.M. 


MOTORS    FOR    ALL    PURPOSES 

N   ALL  SIZES  FROM    1   TO  500  BH.P. 


COOL    RUNNING, 
EXCELLENT  CONSTRUCTION, 
LOW,  FIRST  COST, 
HIGHEST  EFFICIENCY. 


PHCENIX  DYNAMO 
MANUFACTURING 
CO.,  LTD.,  BRADFORD. 


Agents : — 
London,  E.C.:  F.  S.  Dudgeon,  30,  Gt.  St.  Helen's. 
Birmingham  :  Sandford  &  Dix,  44,  Waterloo  Street. 
Glasgow:    Christie    fi?    Co.,    82,    Gordon  Street. 


120    B.H.P.    SEMI-ENCLOSED.     500    REVS. 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

NOTICE  TO  ENGINEERS,  ELECTRICIANS,  STEAM  USERS,  and  OTHERS.— "  WOODITE"  articles  can  now  be  obtained 
with  the  utmost  despatch.  "  WOODITE"  has  stood  the  severest  test  for  six  years.  No  material  in  existence  can  equal  it  for  Steam  or 
Electrical  Purposes,  and  other  appliances  ;  has  stood  every  test  up  to  40,000  volts  for  1/8  in.  sheet,  without  breaking  down,  by  the  London 
Electric  Light  Corporation  and  others.  Ram  "U"  Hat  Joint  and  Packing  Rings,  Pump  Cups,  Gaskets,  Manholes,  Valves,  Sheeting.  Patent 
"WOODITE"  G.  G.  Rings,  and  all  Mechanical  and  other  Goods  which  have  hitherto  been  manufactured  in  India  Rubber,  Leather,  etc., 
can  now  be  made  of  "  WOODITE." 

"WOODITE"    COMPANY,    MITCHAM,    SURREY. 
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Ventilation 


"SIROCCO" 
Centrifugal 
Cased 
Fan. 


Discharges  THREE  to  FOUR 

TIMES  MORE  AIR  per 

revolution  than  any 

other  Centrifugal 

Fan  of  equal 

diameter. 


"SIROCCO" 
Propeller 
Fan. 


ELECTRIC 


BELT-DRIVEN. 


Greater 
volumetric   capacity 
and  higher  mechanical 
efficiency  than  any  other 
Fan  designed  for  similar  work. 


DAVIDSON  &  CO.,  L 


TD. 


SIROCCO" 

ENGINEERING 

WORKS, 


13,  Victoria  Street,  Westminster,  37,  Corporation  Street, 

LONDON.  MANCHESTER. 


Belfast. 

115,  Hope  Street, 
GLASGOW. 


Sole   Representatives  for  the  Continent  of  Europe:— 
WHITE,  CHILD,   6  BENEY,    Ltd.,  62   and  63,  Queen   Street,   LONDON,   E.C. 
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Business  Systems 


666  DEAD 

to  every  thousand  is  the  proportion 
of  Inactive  Accounts  in  the  average 
Book  Ledger. 


The  cost  of  (he  time  spent  in 
handling  these  moribund  accounts 
is  not  appreciated,  because  you 
have  not  investigated  the  time- 
saving  Qualities  of  the  Rockwell- 
Wabash    Perpetual    Card    Ledger. 


It  is  possible  for  you  to  reduce  this 
expense  from  25  to  50  per  cent. 
We  will  tell  you  how. 


ROCKWELL  WABASH  CO.,  Ltd., 


Offices 

and 

Showrooms : 


/      LONDON : 

69,  Milton  Street,  EC 

MANCHESTER: 

Deansgate  Arcade. 


GLASGOW: 

164,  Buchanan  Street. 
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Miscellaneous 


NALDER  BROS.  &  THOMPSON, 

Managing  Director:   F.  H.  NALDER.      LTD. 

Ammeters,  Voltmeters,    . 
Recorders,  Circuit  Breakers, 
Switchboards 


Telephone 
Nos.  : 

124  &  6124 

BANK. 


Moving  Coil  Instruments,  from  £3  8s. 

34,  QUEEN  STREET,  LONDON,  E.C. 

Agents  : 

Berry,  Skinner  &  Co.,  65,  King  Street,  Manchester  ;  Wm.  McGeoch  and 
Co.,  Ltd.,  Morrison's  Court,  108,  Argyle  Street,  Glasgow  ;  Vandam,  Marsh 
and  Co.,  Ltd.,  11,  Upper  Priory,  Birmingham  ;  Robert  Bowran  &  Co., 
3,  St.  Nicholas  Buildings,  Newcastle-on-Tyne  :  Ernest  Roberts, 6,  Holborn 
Place,  London,  W.C.  ;  Lucien  Espir,  ubis,  Rue  de  Maubeuge,  Paris; 
Oswald  Haes,  56,  Margaret  Street,  Sydney,  N.S.W. ;  Balmer  Lawrie 
and  Co.,  Calcutta  ;  Studioe  Elettrotecnico  Industriale,  Lugane  and 
Milan  (for  Switzerland  and  Italy). 


JUST   PUBLISHED. 

MODERN 
ELECTRIC   PRACTICE 

Editor:  MAGNUS  MACLEAN,  M.A.,  D.Sc, 

Professor  of  Electrical  Engineering; 

Assisted  by  Thirty-four  Experts,  all  of  whom  are 

actively  connected  with  the  Electrical  Profession. 

Covering  the  Whole  Range  of  Electrical  Work. 

|»*ODERN  ELECTRIC  PRACTICE  is  a  new  and  thoroughly  up-to-date 
'■'  work  which  will  be  found  to  meet  a  want  long  felt  by  all  those  who 
are  interested  in  engineering  in  any  of  its  branches.  It  is  a  practical  work 
wiitten  by  practical  men  for  practical  men.  The  contributors  are  all 
experts  professionally  engaged  in  electrical  work  as  practical  or  consulting 
engineers,  as  manufacturers,  or  as  Professors  in  the  universities  and 
technical  colleges,  and  are  all  recognised  authorities  on  the  particular 
subjects  with  which  thty  deal.  No  fewer  than  34  specialists  have  thus 
contributed  to  produce  a  work  which,  under  the  skilled  editorship  of 
Professor  Magnus  Maclean,  D.Sc,  may  fairly  claim  to  be  a  complete 
repositoiy  of  Electrical  Engineering.  The  work  will  be  complete  in  six 
super-royal  8vo  volumes  bound  in  cloth.  Price  9s.  net  each  volume.  The 
first  two  volumes  are  1  ow  ready,  with  which  is  given  a  cardboard  model  of 
an  Electric  Motor,  showing  the  build  and  workings  of  a  motor. 

PROSPECTUS    FREE. 

THE  GRESHAM  PUBLISHING  COMPANY, 

34,  Southampton  Street.  Strand,  London,  W.C. 


LOBN1TZ"  GOLD   DREDGERS  ARE 

AT  WORK  IN  BRITISH  NORTH 

AND  SOUTH  AMERICA,  AFRICA, 

ASIA,  &c. 


standard  sues. 


aw  rar 


te  made  to  gauge. 
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Renfrew 


Scotland;. 


Telegraphic  Address: 
LOBMTZ,   RENFREW.     A 1  Code  used. 


SIMPLEX 
STEEL 
CONDUIT 
Co.,  Ltd., 


SIMPLEX 

FOR  INTERIOR 


TRADE  MARK 


CONDUITS 

ELECTRIC  WIRING. 


SIMPLEX 

Send      for     New 

Abridged  List 
with  I.E.E.  Rules. 


80,  DIGBETH,  BIRMINGHAM, 


The  SIMPLEX 
STEEL  CONDUIT 
SYSTEM  is  the 
most  complete  sys- 
tem made.  It  con- 
sists of  10  grades 
of  conduits,  and 
nearly  1,000  stan- 
dardized fittings. 


Awarded  Gold 
Medal,  Interna- 
tional Fire  Exhibi- 
tion, London, 1903. 


And  at  MANCHESTER,  General  N 

°      20,   BUCKLERSBURY,   LONDON,   E.C.     LIVERPOOL,  &  GLASGOW.  West^nghouse^Bldg.,  Strand,  W.C. 


INDEX-TO-ADVERTISERS 


Addy,  George,  &  Co 

Allen,  Edgar  &  Co.,  Ltd 

Alley  &  MacLellan,  Ltd 

Allgemeine  Elektricitats-Gesellschaft 

Allis-Chalmers  Co.  

Anderson,  D.,  &  Son,  Ltd. 
Askham  Bros.  &  Wilson,  Ltd.  ... 
Avery,  VV.  &  T.,  Ltd 


PAGE 
.      l6 

•  73 
.     60 

•  36 

•  5i 
.     66 

•  73 
■       3 


Babcock  and  Wilcox,  Ltd 53 

Baldwin  Locomotive  Works      52 

Barns,  W.,  &  Son  Outside  Back  Cover 

Bennis,  Ed.,  &  Co.,  Ltd....                     62 

Berry,  Hy.,  &  Co.,  Ltd 41 

Bertrams,  Ltd 6  and  20 

Blake  and  Knowles'  Steam  Pump  Works,  Ltd.         ...  57 

Bleichert,  Adolf,  &  Co 30 

Blumann  &  Stern,  Ltd.    ...         ...         ...         ...         ...  46 

Bolton,  A.,  &  Co 88 

Booth,  Joseph  &  Brothers,  Ltd 6g 

Brett's  Patent  Lifter  Co.,  Ltd 21 

Bridge,  David,  &  Co 5 

Britannia  Engineering  Co.,  Ltd.          25 

British  Steam  Specialties,  Ltd 100 

Broadbent,  Thos.,  &  Sons,  Ltd.           70 

Brown  Hoisting  Machinery  Co.            66 

Breuer,  Schumacher  &  Co ...  12 

Buckley,  Samuel 75 


Buffoline  Noiseless  Gear  Co 

Bullivant  &  Co.,  Ltd 

Burton,  C.  W.,  Griffiths  &  Co 

Cambridge  Scientific  Instrument  Co.,  Ltd. 

Churchill,  Charles,  &  Co.,  Ltd 

Clarke's  Crank  &  Forge  Co.,  Ltd. 
Clayton,  Son  &  Co.,  Ltd.... 
Cochran  &  Co.  (Annan)  ... 
Consett  Iron  Co.,  Ltd.  ... 
Crompton  &  Co.,  Ltd.  ... 
Crosbv  Lockwood  &  Son 
Cunliffe  &  Croom,  Ltd.    ... 

Davidson  &  Co.,  Ltd 

Davis  &  Primrose  

Deighton's  Patent  Fine  &  Tube  Co.,  Ltd. 

Denison,  S..  &  Son  

Dobbie-Mclnnes,  Ltd 

Drum  Engineering  Co 

Elliott-Fisher  Co.  ...         

Empire  Typewriter  Co 

Fairbanks  Co 

Fairbanks,  Morse  &  Co 

Farnley  Iron  Co.,  Ltd 


PAGE 

..  16 

..  29 

..  18 

..  89 

..  14 

..  72 

..  53 

..  11 

..  33 

".  17 

-  38 

..  19 


..  52 

..  100 

..  97 
11 

•  5 

•  35 
■  •  74 


HENRY  BERRY    <S    CO.,  Limited, 


MAKERS   OF 

Belt-driven  Pumps 
Duplex  Pumping 

Engines 
Fixed  Riveters 
Portable  Riveters 
Accumulators 
Punching 

Machines 
Shearing 

Machines 
Forging  Machines 
Flanging 

Machines 
Baling  Presses 
Ingot  Cranes 
Foundry  Cranes 
Travelling  Cranes 
Bloom  Shears 
Billet  Shears 
Wheel  Clutting 

Machines 
Spoke  Bending 

Machines 
Wheel  Bossing 

Presses 
Wheel  Presses 
Leathers 
Valves,  &c. 


HYDRAULIC 


ERECTING    SHOP. 
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FOR 

Riveting 

Punching 

Shearing 

Pressing 

Lifting 

Banding 

Forging 

Stamping 

Flanging 

Straightening 

Joggling 

Tank.  Makers 

Casholder  Makers 

Boiler  MaKers 

Bridge  Builders 

Ship  Builders 

Wagon  Builders 

Steel  Works 

Docks,  &c,  &c. 


MACHINERY. 


@M$mf 


Ventilation,  &c. 


au.- — *- 


MATTHEWS  &  YATES, 


(DEPT.G).       SWINTON, 

Manchester. 

SPECIALISTS  in 

VENTILATION 

and  in  the 

CONSTRUCTION  <S 
APPLICATION 


LIMITED, 


OF 


FANS 


FOR    ALL    PURPOSES. 


Write   for   Catalogue. 


Cyclone   Electric   Blower  (Open    Motor). 
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FOR 
RAIDING 

itWAGE, 
SLUDGE, 

Water  u. 
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vAP&ToWM  and  many  otHer  Town).       . 

Compressed  AIR  lim1 

for  raj5in£  waler  from  WELLS,  BoREh°LE5&c. 


estimates  c  Particulars  °n  application. 


pwm 
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BLACKMAN        FANS 

For  Ventilating  and  Drying. 

JAMES    KEITH    &    BLACKMAN    CO.,  LTD 

27,  FARRINGDON  ST.,  LONDON,  E.C.,  AND  BRANCHES. 


W^  Makers    of    all    Kinds     of    Steam    Vehicles    for 

S  Commercial    Purposes,    Lorries,    Vans,    Drays, 

K  Municipal  Tipping  Dust  Vans  &  Water  Wagons. 
»  Loads  from  1  ton  to  7  tons. 

L 


THE    THORNYCROFT   STEAM 


ALL    HIGHEST  AWARDS    SINCE   1898. 

TWO  MORE  GOLD  MEDALS  AT   LIVERPOOL 

TRIALS,  1901. 

AWARDED  FIRST  PRIZE  (£500)  IN  WAR    OFFICE 

COMPETITION  OF  MOTOR  LORRIES. 


London  Office  : 

HOMEFIELD, 
forks  : 

BASINGSTOKE,  HANTS. 


CHISWICK,    W. 


S     THE     RELIANCE    LUBRICATING    OIL    COMPANY,     X 

2  19  &  20,  Water  Lane,  Great  Tower  Street,  LONDON,  E.C.  ,|» 

*P  u.~u  ... .-...~     ~..  „      Also  99    Great  Clyde  Street,  Glasgow;  4-4,  Baldwin  rfi 

Street,  Bristol ;  and  1,  Sandhill,  Newcastle-on-Tyne.   <^ 

Telegrams:  "SUBASTRAL,  LONDON."  T^ 


A,,   HIGH-CLASS     NON-CORROSIVE     LUBRICATING 
AL  AND    SOLIDIFIED    LUBRICANTS. 

^  Castor,  Lard,  Olive,  Neatsfoot,  and  Linseed  Oils,  Tallow,  &c. 


OILS 


Telegrams 
AVENUB  5891. 


ABC  Code  Used. 


Telephone  No. :  AVENUB  5891-  A  °  *-  <-°ae  uscu-  <?§» 
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METALLIC  PACKING 


For    a.11    Classes    of   Engines. 


IVl£i.ny    Thousands    in    Use. 


THE  UNITED  KINGDOM  SELF-ADJUSTING  ANTI-FRICTION      14,  Cook  St., 
METALLIC    PACKING   SYNDICATE,    LTD.  Liverpool. 
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For   Machinery  of   Every   Description. 


NOTICE.— During   the    recent   trials  of  H.M.S.  "VIPER,"  when   her  Engines   developed  12,000  Indicated  Horse- 
a    a  power,  and  the  Admiralty  mean  speed  for  the  six  runs  showed  36*581   knots,  or  a  velocity  equivalent 

to  43  miles  an  hour,  our  Lubricating  Oil  was  used  with  most  satisfactory  results. 
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For  full  particulars 
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Full  particulars  on   application. 
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FIG.    13.      CRUSHER    ENGINE,   ALSO   SUITABLE   AS   AUXILIARY    FOR    DRIVING   MILL — 
LANCASTER   WEST    MINE,   WITWATERSRAND. 

THE  EQUIPMENT  OF  THE  LANCASTER  WEST  MINE. 


EDGAR    SMART,  A.M.Inst.C.E. 

In  this  article  the  author  completes  his  description  of  the  Lancaster  West  Mine,  which  is 
situated  at  Krugersdorp,  about  nineteen  miles  west  of  Johannesburg.  The  previous  article 
appeared  in  the  July  number,  and  dealt  with  the  Main  Inclined  Shaft,  the  Vertical  Shaft,  Stoping, 
the  Cyanide  Works,  Settling  Pits,  Precipitation  House,  Surface  Lay-Out,  etc. — Ed. 


II. 


THE     BOILER     HOUSE. 


HP  HE  Boiler  House  at  Lancaster  West  Mine 
■*  contains  six  Biittner  water-tube  boilers, 
rated  at  108  h.p.  each,  two  Green's  economisers 
of  96  tubes  each,  the  feed  pumps  and  coal  bins. 
The  boilers  are  designed  for  a  pressure  of  142  lb. 
and  each  has  1,425  square  feet  of  heating  surface 
and  a  grate  area  of  327  square  feet. 


In  many  respects  their  construction  resembles 
that  of  the  well-known  Babcock  and  Wilcox 
type,  as,  for  instance,  in  the  method  of  support- 
ing the  cylindrical  shell  in  bands  suspended  from 
girders  carried  on  top  of  the  buckstays.  The 
shell  is  21  ft.  long  and  4  ft.  3  in.  in  diameter. 
Figs.  9,  10  and  II,  illustrating  the  construction 
of   these    boilers,  have    been    prepared    from 
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FIG.    9.      BUTTNER    WATER-TUBE    BOILER — LONGITUDINAL   ELEVATION 


drawings  supplied  by  Mr.  G.  Schorkopf,  of 
Johannesburg. 

The  chief  feature  of  novelty  is  in  the  construc- 
tion of  the  headers,  which  instead  of  being  built 
up  of  steel  castings  in  the  usual  manner,  are 
made  of  one  piece  of  mild  steel,  welded  and 
supported  by  stay  bolts. 

In  each  boiler  there  are  81  weldless,  drawn 
Mannesmann  tubes,  3§  in.  external  diameter  and 
16  ft.  4  in.  long,  between  the  headers,  into  which 
the  tubes  are  expanded.  The  tube  covers  are 
of  gun-metal,  with  taper  metal  to  metal  joints. 

These  boilers  were  supplied  by  the  Technical 
and  Commercial  Corporation,  Ltd.,  of  Johannes- 
burg, who  are  supplying  a  second  set  of  the  same 
make  for  the  vertical  shaft,  and  who  kindly 


supplied  the  drawings  reproduced  in  figs.  9,  10 
and  11. 

THE     ENGINE     ROOM. 

Fig.  12  is  a  block  plan,  supplied  by  the  courtesy 
of  Mr.  J .  Pascoe  and  Mr.  D.  Cullen,the  Company's 
engineer,  showing  the  arrangement  of  the  main 
engine  room  adjoining  the  mill,  and  containing 
the  following  machinery  : — 

One  double  drum  winding  engine  for  the 
normal  working  of  the  mine. 

One  single  drum  winding  engine  for  sinking 
the  shaft,  without  interfering  with  the  raising 
of  ore. 

A  crusher  engine,  capable  of  driving  the  mill 
in  an  emergency. 

The  mill  engine 


The   Equipment   of   the   Lancaster  West    Mine. 
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Two  air  compressors. 

Two  surface  condensers. 

Vertical  engine  driving  a  Siemen's  three-phase 
generator  of  150  kilowatts. 

Two  6-ton  overhead  travellers,  having  a  span 
of  52  ft.,  driven  by  hand. 

The  whole  of  the  above  plant,  with  the  excep- 
tion of  the  generator,  has  also  been  supplied  by 
the  Technical  and  Commercial  Corporation. 

THE     DOUBLE-DRUM     WINDING     ENGINE. 

This  engine,  built  by  the  Wilhelmshutte  Com- 
pany, has  two  high-pressure  cylinders,  19  in.  in 
diameter  by  49^  in.  stroke,  working  on  to  two 
cranks  at  right  angles  to  each  other.  The  crank 
shaft  has  bearings  at  the  centre  and  at  each  end, 
and  carries  two  loose  drums,  each  4  ft.  wide  and 
8  ft.  diameter.  Each  drum  has  a  Webster 
camp  and  Lane  clutch,  but  future  engines  of 
this  make  will  be  provided  with  a  toothed 
clutch  by  means  of  which  it  can  be  fixed 
to  the  shaft  in  twenty-four  different  positions 
circumferentially,  so  that  it  can  be  shifted 
through  15  deg.  or  any  multiple  of  that 
angle.  The  drums  will  take  3,600  ft.  of 
rope  ft  in.  in  diameter.  The  engine  is 
designed  for  a  working  boiler  pressure  of 
150  lb.,  and  will  lift  80  cubic  feet  of  broken 
rock  in  a  skip  weighing  4,000  lb.  up  an  incline 
of  30  deg.     This  engine  is  shown  in  fig.  15. 

The  single  drum  sinking  engine  is  of  similar 
construction,  with  a  pair  of  17-in.  cylinders  and 
a  drum,  8  ft.  diameter  by  5  ft.  wide,  taking 
3,600  ft.  of  i|  in.  rope,  and  provided  with  a 
one-tooth  clutch.  It  will  haul  60  cubic  feet  of 
rock  under  the  conditions  given  above. 

THE     KRAFT     GEAR. 

The  chief  feature  of  these  winding  engines  is 
the  Kraft  valve  gear,  the  general  principles  of 
which  will  be  understood  from  the  following 
brief  description : — 

The  steam  and  exhaust  valves  are  carried  in 
valve  chests  bolted  to  the  side  of  the  cylinders, 
and  are  of  the  balanced  double  beat  type.  Each 
end  of  the  cylinder  is,  of  course,  provided  with 
a  separate  steam  and  exhaust  valve,  the  latter 
being  placed  below  the  level  of  the  inside  of 
cylinder,  which  is  thereby  effectively  drained. 

There  are  a  pair  of  cams  for  each  valve,  for 
the  fo:ward  and  bac  cward  running  of  the  engine 
respectively.     The  cams  for  the  steam  valves  are 


FIG.    II. 


BUTTNER   WATER-TUBE   BOILER- 
TRANSVERSE   SECTION. 


constructed  so  as  to  give  a  variable  time  of 
closing  according  to  the  point  in  the  length  of 
the  cam  which  is  engaged,  while  on  the  other 
hand  the  exhaust  cams  give  a  constant  opening 
and  closing,  no  matter  what  point  in  their  length 
is  engaged  with  the  valve  lever.     These  cams 
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FIG.    IO.      BUTTNER   WATER-TUBE   BOILER — GROUND   PLAN. 


are  attached  to  cylindrical  shells  and  the  engine 
is  reversed  by  sliding  these  shells  lengthwise  on 
irhe  side  shaft  (which  supports  and  drives  them) 
so  that  one  or  other  of  each  pair  engages  with 
the  valve  levers.  The  variable  cut-off  is  obtained 
in  the  same  manner,  that  is  to  say,  when  the 
shells  are  at  the  centre  of  their  longitudinal 
travel,  neither  cam  engages  the  valve  lever, 
while  when  they  are  at  their  extreme  position 
at  either  end,  the  steam  is  admitted  for  95  per 
cent,  of  the  stroke,  so  that 
any  required  cut-off  dis- 
tance, from  zero  up  to  the 
above  figure,  can  be  obtained 
in  the  intermediate  positions 
of  the  shells  and  cams. 

The  motion  of  the  cams 
is  transmitted  to  the  valves 
by  levers  which  carry 
hardened  steel  balls  at  their 
points  of  contact  with  the 
cam,  and  which  are  pro- 
vided with  adjustable 
springs  to  ensure  a  good 
contact  pressure  of  the  lever 
on  the  cam.  The  valve 
stems  are  fitted  with 
dashpots.  In  order  to 
prevent  the  steam  and 
exhaust  valves  remaining 
open  at  the  same  time, 
owing   to   the    valve    stem 


packing  being  too  light,  or  from  any  other  cause 
the  Richter  automatic  gear  is  attached.  This 
consists  of  a  system  of  levers  by  the  action  of 
which  the  opening  motion  of  the  steam  valve 
lever  shuts  the  exhaust  valve,  and  vice  versa,  if 
either  has  remained  open  after  being  released 
by  the  cam. 

THE     RICHTER    AUTOMATIC     GEAR. 

Another  auxiliary  attachment  to  this  winding 
engine  is  the  Richter  gear  for  automatically 
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FIG.    12. 


PLAN   SHOWING  THE  ARRANGEMENT   OF   THE    MAIN 
ENGINE  ROOM  ADJOINING  THE   MILL. 


Photo  by  Author.] 


FIG.    14.       MAIN    DRIVING   ENGINE    FOR    MILL  AT   LANCASTER   WEST   MINE. 


Pholo  by 


FIG.    15.      DOUBLE-DRUM   WINDING    ENGINE — LANCASTER   WEST   MJNE. 
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shifting    the    point    of    cut-off     as    the   load 
rises. 

When  the  loaded  skip  is  at  the  bottom  of  the 
shaft,  the  weight  of  the  rope  on  that  side  is, 
of  course,  at  its  maximum,  but  as  this  skip 
rises  and  the  empty  one  descends,  the  rope  in 
the  shaft  on  the  down  side  increases  in  length 
and  weight  so  that  the  actual  load  on  the  engine 
becomes  continually  less,  and  in  a  very  deep 
shaft  the  loads  might  be  quite  balanced.  The 
method  employed  for  shortening  the  cut-off 
point  as  the  load  decreases  is  the  following  : 
On  an  extension  of  each  cam  shaft  a  fine  thread 
is  cut.  On  these  threads  there  are  nuts  attached 
to  levers  which,  as  the  shafts  revolve,  actuate 
a  sector  which  is  provided  with  a  series  of  slots. 
When  the  automatic  action  is  required,  a  catch 
on  the  reversing  lever  is  dropped  into  one  of 
these  slots,  and  consequently  the  lever  and  the 
cams  are  moved  automatically  towards  their 
central  position  as  the  loaded  cage  rises.  The 
several  slots  in  the  sector  are  arranged  for 
hauling  from  different  levels,  and  the  pitch  of 
the  screw  may  be  designed  to  cut  off  steam 
altogether  at  any  desired  point,  as,  for  in- 
stance, when  the  loaded  skip  arrives  at  the 
surface. 

When  this  automatic  gear  is  not  required,  the 
catch  is  simply  lifted  out  of  the  slot,  and  the 
engine  is  then  controlled  in  the  usual  way  by 
the  reversing  lever. 

All  the  parts  of  the  valve  gear  are  of  case- 
hardened  steel,  the  wheels  being  cut  from  the 
solid  ;  the  gear  is  designed  to  stand  the  strain 
of  reversal  at  full  speed  and  full  steam,  should 
this  be  necessary  in  an  emergency. 

DRIVING     ENGINES. 

The  crusher  and  mill  engines  are  of  the  usual 
tandem  compound  type,  they  were  built  by  the 
Erste  Brunner  Machinen  fabrik,  and  are  fitted 
with  the  Collmann-Poppet  valve  gear.  The 
principal  dimensions  of  the  two' engines  are  : — 

Crusher         Mill 
Engine.     Engine. 
Indicated  h.p.  . .  . .       160  250 

High-pressure  Cylinder,  diam.    15I  in.    i8f  in. 
Low-pressure  Cylinder,     ,,         23I  in.    29^  in. 

Stroke  3i|  in.   35-^  in. 

Revolutions  per  minute       ..         80  70 
Diameter  of  Flywheel         ..      13  ft.    14  ft.  9m. 
Number  of  Grooves  for  Driv- 
ing Rope 7  10 
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20-DRILL    AIR    COMPRESSOR. 

This,  as  usual,  is  of  the  cross-compound  type,, 
with  steam  cylinders  (22  in.  and  36f  in.  diameter) 
at  one  end,  and  the  air  cylinders  (19!  in.  and 
31 1  in.  diameter)  at  the  other  end  of  the  bed. 
The  stroke  is  41J  in.,  and  maximum  speed  66 
revolutions  per  minute.  The  machine  is  capable 
of  compressing  2,340  cubic  feet  of  free  air  per 
minute  to  82  lb.  gauge  pressure.  The  volu- 
metric efficiency  is  said  to  be  from  92  to  95 
per  cent.,  and  the  mechanical  efficiency  from 
81  to  84  per  cent.  At  no  lb.  steam  pressure 
the  engine  develops  425  i.h.p.,  at  23  per  cent, 
cut-off  and  465  i.h.p.  at  26  per  cent,  cut-off,  and 
the  steam  consumption  is  given  at  15 \  lb.  per 
i.h.p.  per  hour.  The  compression  is  fitted  with 
the  Koester  valve  gear,  in  which  the  suction 
valves  are  positively  closed,  and  the  delivery 
valves  are  spring  loaded. 

SURFACE     CONDENSING     PLANT. 

This  plant  is  in  duplicate,  one  set  being 
always  in  reserve.  The  air,  water  circulating, 
and  force  pumps  are  driven  by  an  engine  with 
a  single  cylinder,  io£  in.  diameter,  with  12&  in- 
stroke,  averaging  55  revolutions  per  minute. 
The  engine  and  pumps  are  arranged  to  work 
horizontally  underneath  the  body  of  the  con- 
denser. The  air  and  circulation  pumps  are 
1  if  in.  diameter,  and  the  force  pump  3^  in. 
Each  set  has  a  condensing  surface  of  1,000 
square  feet. 

ELECTRIC     PLANT. 

This  includes  an  enclosed,  vertical,  three- 
cylinder  compound  Allen  engine  of  230  b.h.p. 
at  375  revolutions  and  140  lb.  steam 
pressure.  The  cylinders  are  12  in.,  21  in.  and 
21  in.  respectively,  with  9  in.  stroke.  The 
engine  is  directly  connected  by  a  Zodel  insulated 
elastic  coupling  to  the  three-phase  Siemen's 
generator,  which,  however,  when  necessary  can 
be  alternatively  driven  by  rope  gear  from  the 
mill  engine.  This  is  to  provide  against  a 
breakdown,  which  would  involve  the  stoppage 
of  the  electrically  driven  pumps  in  the  mine. 

EQUIPMENT     OF    VERTICAL    SHAFT. 

The  winding  engine,  ordered  for  the  perma 
nent  working  of  this  shaft,  is  of  the  same  design 
as  those  above  described,  but  of  larger  size  ;  the 
drums  taking  3,000  ft.  of  ij  in.  rope. 

There  will  also  be  a  40-drill  air  compressor  of 
the  type  already  mentioned.; 
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WE  illustrate,  by  the  courtesy  of  the  Tem-      discharging  coal  from  vessels   and   depositing 
perley    Transporter    Company,     some     it  through  hatchways   in   the   roof  of   a   coal 
recent   examples    of    hoisting    machinery    for      store  at  Trieste.     They  are  arranged  to   run 


lifting    and     transporting    materials.      Fig.    2 
shows  two   travelling  tower    transporters    for 


fig.  4. 


A    COALING    CRAFT    WITH     FOUR    PORTABLE 
TRANSPORTERS. 


on  one  rail  on  the  quay  side  and  an  elevated 
rail  on  the  top   of   the    coal    store    on    the 
other  side.     The  towers  are   in   this  case 
— 1     constructed  of    timber,   and    are  warped 
into  position  by  tackle. 

These  transporters  are  usually  self- 
propelling,  the  whole  of  the  machinery 
being  contained  within  the  structure. 

In  many  transporters  the  structure 
carrying  the  elevated  beam  is  built  in 
bridge  form,  as  in  fig.  1.  the  piers  being 
provided  with  wheels,  carried  on  rails, 
along  which  the  whole  structure  is 
propelled.  The  bridge  transporter  here 
shown  was  designed  for  use  in  the  con- 
struction of  a  dock  at  Brest  for  loading 
excavated  material  into  wagons.  The 
total  length  of  this  transporter  is  135  ft.  ; 
load,  35  cwts.  ;  lifting  speed,  300  ft.  ; 
transporting  speed  600  ft. 

Fig.  3  illustrates  another  form  of  trans- 
porter which  has  many  useful  applica- 
tions. Radially  pivoted,  like  ship's  derricks, 
to  a  mast  or  some  other  suitable  support- 
ing structure,  thess  play  an  important 
part  where  the  space  for  a  crane  is 
limited,  or  the  reach  exceeds  40  ft.  We 
have  here  a  pair  of  radial  transporters 
erected  on  a  steel  jetty  for  the  Port 
Commissioners,  Calcutta.  They  are 
fitted  with  single-purchase  travellers  for 
loads  of  15  cwt.,  and  worked  by  direct- 
acting  transporter  engines,  the  speed  of 
lifting  being  400-500  ft.  per  minute. 
These  transporters  are  used  for  loading 
and  unloading  bales  of  jute  and  general 
merchandise. 
*•    Temperley  transporters  are  used  all  over 
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FIG.  I.   (THE   UPPER    VIEW)  SHOWS    A    TRAVELLING    BRIDGE    TRANSPORTER    USED    FOR    LOADING 

MATERIAL   EXCAVATED   FROM   A   DOCK  AT  BREST.      IN   FIG.  2   TRAVELLING   TOWER    TRANSPORTERS 

ARE  SHOWN    DISCHARGING   COAL   FROM    VESSELS    AT    TRIESTE. 

(106) 


The  Temperley  Transporter  at  Home  and  Abroad. 
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FIG.    3.      A     PAIR    OF    RADIAL    TRANSPORTERS    ERECTED    ON     STEEL    JETTY, 
AT    CALCUTTA,    FOR    HANDLING    GENERAL    MERCHANDISE. 


the  world  for  the  coaling  of  the  war  vessels  or 
merchant    steamers,    and    quite    recently    the 
Company  have  completed   the  equipment   of 
two  1,000-ton  coal- 
ing vessels,  and    a 
12,000-ton    floating 
coal  depot,  with  an 
output  per  hour  up 
to      between     600 
and    700    tons     of 
coal,  in  bags.  Fig.  4 
shows  one  of  these 
vessels  at  work. 

Fig.  5  shows  a 
1,000  -  ton  coaling 
craft  preparing  to 
coal  at  Portsmouth. 
It  is  equipped  with 
two  self-contained 
Temperley  travel- 
ling tower  trans- 
porters, the  beams 
of  which  have  a 
very  long  over- 
reach on  both  sides, 
and  are  high  enough 
to }  take  coal  from 
a  large  collier  and 
deliver  direct  over 
the  J  boat    deck    of 


can    be    taken    up  or 
of  from  30  ft.  to   40   ft 
vessel. 


the  largest  battle- 
ships or  cruisers. 
The  towers  are 
made  to  travel  the 
full  length  of  the 
vessel,  and  thus 
command  the  whole 
of  the  hold. 

For  use  on  vessels, 
these  transporters 
are  made  from  30  ft. 
to  65  ft.long,in  mul- 
tiples of  five  feet 
and  for  loads  up  to 
30  cwt.  The  beams 
are  provided  at 
every  five  feet  of 
their  length  with 
stops  at  which  the 
traveller  can  be  ar- 
rested at  the  will  of 
the  operator  and  the 
load  lifted  or  lowered 
as  required.  An  im  - 
portant  considera- 
tion is  that  owing 
to  the  considerable 
over-reach,  loads 
dropped  at  a  distance 
.   from    the  side  of  the 


FIG.  5.   A  1,000-TON  COALING  CRAFT  PREPARING  TO  TAKE  COAL  ON  BOARD. 


PRELIMINARY    TRIAL    OF    THE    1904    TYPE. 


N  interesting  prelimin- 
ary trial  of  Mr.  Dip- 
lock's  latest  design  of 
Pedrail  engine  (which 
he  calls  the  Pedrail 
Tractor,  1904  type), 
recently  took  place 
at  Lincoln,  in  the 
presence  of  three 
officers  of  the 
Mechanical  Transport  Committee  of  the  War 
Office.  After  showing  the  movements  of 
the  Pedrail  on  rough  ground,  turning  a 
quick  circle,  etc.,  it  was  attached  to  a 
lorry  loaded  with  pig  iron,  the  total  weight 
of  tractor  and  lorry  being  9^  tons  gross. 
This  load  was  hauled  for  a  distance  of 
about  four  miles,  in  the  neighbourhood  of 
Lincoln,  including  a  long  hill,  with  an 
average  gradient  of  1  in  12,  and  in  parts  1  in  8. 
The  Pedrails  throughout  this  trial  worked  with 
remarkable  ease  and  certainty,  and  it  was  quite 
evident,  in  mounting  the  hill,  that  the  adhesion 
of  the  Pedrails  was  sufficient  for  a  much  heavier 
load. 

This  conclusion  was  verified  in  a  striking 
manner  on  the  return  to  Messrs.  Fosters'  works 
at  Lincoln,  where  the  tractor  was  built.  The 
tractor  was  attached  to  a  traction  engine, 
weighing  u£  tons,  with  the  driving  pin  left  in, 
so  that,  in  hauling  the  engine,  it  was  necessary 
to  turn  the  gear  wheels  of  the  11 J  ton  engine 
backwards,  thereby  adding  very  considerably 
to  the  resistance  of  the  load.  A  dynamometer 
was  placed  between  the  tractor  and  load,  and 
the  average  draw-bar  pull  registered  was  over 
one  ton.  The  brake  on  the  11^-ton  engine 
was  then  screwed  down  until  the  resistance  on 
the  draw-bar  registered  an  average  of  just  over 
two  tons,  at  wh:ch  point  the  resistance  of  the 


load  proved  sufficient  to  pull  up  the  tractor. 
It  may  be  mentioned,  for  the  benefit  of  the 
uninitiated,  that  on  a  first-class,  hard,  level  road 
(taking  road  resistance  at  60  lb.  per  ton),  a 
draw-bar  pull  of  two  tons  is  equivalent  to  pulling 
a  load  of  about  75  tons. 

The  interesting  feature  of  this  trial  lies  in  the 
fact  that  the  tractor  was  pulled  up  by  want  of 
sufficient  cylinder  power  in  the  engine,  and  not 
by  want  of  adhesion.  Throughout  the  trials^ 
the  Pedrails  never  skidded  or  slipped,  and  this, 
notwithstanding  that  the  heaviest  trial  took 
place  on  ground  with  a  loosened  upper  surface 
about  two  inches  thick  in  dust. 

The  officers  present  were  Major  Lindsay 
Lloyd,  Major  Donohue,  and  Major  McNalty. 
The  accompanying  illustrations  are  from 
photographs  taken  by  our  own  representative. 

Professor  Hele-Shaw  has,  from  the  first, 
expressed  his  firm  belief  in  the  great  future 
that  awaits  this  invention,  and  recent  experi- 
ments go  far  to  prove  the  correctness  of  his 
forecast. 

Mr.  Diplock  is  now  fitting  this  same  tractor 
with  double  cylinders  to  increase  the  power, 
and,  as  soon  as  this  is  done,  further  War  Office 
trials  will  take  place — probably  in  the  Long 
Valley,  Aldershot. 

DETAILS     OF     THE     LATEST     PEDRAIL. 

A  description  of  the  Pedrail,  with  illustrations, 
will  be  found  in  Page's  Magazine  for  January, 
1904.  The  following  particulars  of  the  1904 
type  of  Pedrail  tractor  are  extracted  from  the 
latest  specification  : — 

The  Pedrail  tractor,  1904  type,  is  a  small, 
specially  designed  traction  engine  of  the  ordinary 
type,  fitted  with  two  Pedrails  for  driving,  two 
ordinary  wide-tyred  engine-wheels  for  steering, 
and  weighing  complete  about  five  tons. 
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THE    PEDRAIL    TRACTOR,    I904    TYPE. 
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It  is  designed  so  as  to  bring  about  four  tons 
on  to  the  road  through  the  Pedrails,  and  one  ton 
through  the  steering  wheels.  Experience  has 
gone  to  prove  that  ordinary  wheels,  with  9-in. 
width  of  tyre  and  a  5-in.  band  riveted  on  the 
tyre,  will,  if  not  loaded  with  more  than  one  ton 
per  pair,  afford  satisfactory  steering  results, 
even  on  soft  ground. 

I*-  The  Pedrails  on  the  hind  axle  are  of  Mr. 
Diplock's  latest  design,  embodying  all  the  im- 
provements attained  by  several  years  of  practical 
experiment.  The  Pedrails  are  5  ft.  in  diameter, 
each  with  fourteen  spokes  and  feet. 

The  feet  or  peds  are  11  in.  in  diameter  on 
tread,  and  soled  with  rubber  in  eight  segments, 
with  strips  of  wood  between  the  segments  to 
prevent  suction  in* clay  soil.  The  segments  are 
held  together  by  a  malleable  cast-iron  ring  around 
the  periphery  of  the  feet  and  a  tightening  cone 
in  the  centre.  These  wearing  parts,  being 
separate  from  the  rest  of  the  foot,  are  easy  and 
cheap  to  renew,  and  repairs  can  be  quickly 
effected,  if  necessary,  when  on  the  road.  The 
surface  in  contact  with  the  ground  being  com- 
posed of  the  three  substances,  metal,  wood,  and 
rubber,  which  all  take  a  bearing,  provides  a 
combination  of  materials  adapted  to  the  best 
adhesion  and  wear  on  any  class  of  road,  or  even 
on  no  road  at  all.  The  area  of  each  foot  is 
95  square  inches. 

The  ball-and-socket  movements  of  the  feet 
and  their  outer  shell  are  of  steel.  The  neck 
of  the  ankle  joint  is  also  of  steel,  and  of  suffi- 
cient strength  to  withstand  very  rough  usage 
and  wear.  The  sole  of  the  foot  is  screwed  into 
the  upper  shoe,  the  screw  affording  a  means  of 
taking  up  wear  in  the  ball  and  socket  and  other 
moving  parts  of  the  foot. 

The  railway  levers  and  rail  side  cams  are  all 
of  steel,  and  the  rail  itself  is  a  steel  casting 
of  the  very  best  tempered  steel,  and  can  be 
replaced  in  a  few  hours  by  a  spare  rail  when 
necessary.  All  the  revolving  portions  are 
bushed  with  gunmetal. 

-The  outsides  of  the  discs  are  completely 
covered  in  with  sheet-iron  covers,  which  can 
be  readily  removed  when  on  the  road,  in  order 
to  get  at  the  internal  parts. 
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The  ankles  of  the  feet  are  protected  by 
crustacean  joints  of  copper,  which  can  be  re- 
newed at  small  cost  when  badly  worn,  and  are 
provided  with  an  elastic  spring  collar  on  top 
to  automatically  take  up  wear  and  render  them 
noiseless. 

The  feet  are  lubricated  by  being  filled  in- 
ternally with  a  mixture  of  blacklead  and 
grease  of  suitable  quality,  which  only  requires 
renewal  at  long  intervals.  The  sliding  spokes, 
rollers,  and  friction-clutches  are  all  lubricated 
from  one  central  oil-chamber,  through  a  beauti- 
ful system  of  oil-tubes,  which  provide  a  circu- 
lation of  the  oil  throughout  all  the  moving  parts. 
The  central  oil-chamber  is  filled  from  one 
orifice,  and  holds  a  sufficient  supply  of  oil  for 
a  long  journey. 

GENERAL    DIMENSIONS    OF    THE    PEDRAIL 
TRACTOR,    1904    TYPE. 

Diameter  of  cylinder      . .  . .     6  in. 

Stroke  of  piston  . .  .  .  9  in. 

Revolutions   of    crankshaft  per 

minute . .  . .  . .  . .     300 

Diameter  of  Pedrail        .  .  .  .     5  ft. 

Number  of  peds  to  each  Pedrail      14 
Diameter  of  each  ped     . .  . .   11  in. 

Diameter  of  fore  wheels  3  ft.  8  in. 

Width  of  fore  wheels      . .   9  in.  &  5  in.  bands 
Diameter  of  fly  wheel     . .         2  ft.  8  in. 
Width  of  fly  wheel  . .  3 h  in. 

Diameter  of  crankshaft.  .  . .     i\  in. 

Total  width  over  Pedrails        5  ft.  7  in. 
Total  length      . .  . .         11  ft.  6  in. 

Total  weight,  without  water 

or  coal  . .  . .  . .     about  4  tons 

As  regards  the  future  of  the  invention,  the 
feature  of  greatest  importance  lies  in  the  yact 
that,  as  the  Pedrails  are  enlarged,  the  area  of 
the  peds  increases  in  the  ratio  of  the  square  of 
their  diameter ;  and  thus,  by  extending  in 
strong  skeleton  form  the  diameter  of  the  Pedrails 
and  peds,  the  floating  or  supporting  area  can 
be  enlarged  altogether  out  of  proportion  to 
the  increase  in  total  weight  of  the  vehicle  or 
engine. 
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A   PASSENGER   CAR. 


ONE   OF   THE    LOCOMOTIVES. 


THE 

LEEK    AND    MANIFOLD 
LIGHT  RAILWAY. 

A  description  of  the  new  line,  and  a  brief  account  of  its 
inauguration, 

BY 

ARM  I  STEAD   CAY. 


Recently  opened  in  North  Staffordshire,  this  railway  has  been  designed  by  Mr.  Everard  R. 
Calthrop,  M.Inst.C.E.,  M.I.Mech.E.,  on  plans  which  have  proved  financially  successful  in  India. 
The  rolling  stock  and  the  method  of  transporting  broad  gauge  vehicles  over  narrow  gauge  lines, 
and  vice  versa,  are  worthy  of  special  attention,  while  the  whole  scheme  is  an  instructive  object 
lesson  showing  what  may  be  done  to  open  up  thinly  inhabited  districts  in  this  country.  The 
article  is  illustrated  with  numerous  photographs  specially  taken  for  Page's  Magazine.— Ed. 


HPHE  opening  of  the  Leek  and  Manifold  Light 
x  Railway  marks  the  introduction  of  a 
system  of  light  railway  construction  which  has 
been  very  successfully  used  in  India,  and  also  in 
the  Barbadoes,  for  the  development  of  country 
which  is  too  thinly  inhabited  to  render  an 
ordinary  railway  remunerative.  It  is  in  this 
respect  primarily  interesting  to  readers  of  Page's 
Magazine.  To  the  people  of  the  Manifold 
Valley  it  means  a  great  deal  more,  for  they, 
not  unnaturally,  regard  the  railway  as  the 
harbinger  of  a  new  era  of  prosperity.  Before 
proceeding  to  describe  the  new  line  and  its 
formal  opening  by  the  Earl  of  Dartmouth 
last  month,  it  will  be  well  to  briefly  consider 
the  locus  in  quo. 


WHERE     IS    THE     MANIFOLD     VALLEY? 

Everybody  has  heard  of  Dove  Dale,  but  the 
Manifold  Valley  which,  roughly  speaking,  may 
be  said  to  be  parallel  with  it,  is  to  most  people 
a  terra  incognita.  Thanks  to  the  light  railway, 
thousands  of  excursionists  will  become  ac- 
quainted with  what  is  undoubtedly  some  of 
the  finest  scenery  in  North  Staffordshire.  The 
local  farmers  will  be  able  to  send  in  their  produce 
at  remunerative  rates,  and  it  is  not  altogether 
improbable  that  the  copper  mine  at  Ecton, 
one  of  the  deepest  in  this  country,  may  again 
add  its  quota  of  metal  to  the  market. 

The  line  traverses  a  district  rich  in  minerals. 
It  is  to  form  a  feeder  line  for  the  North 
Staffordshire  Railway,   but  unfortunately,   the 
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ranch  of  that  railway  between  Leek  and 
Waterhouses,  with  which  it  is  to  be  connected, 
is  not  yet  completed.  In  the  meantime,  a 
motor-car  service  has  been  established  between 
these  places. 

Waterhouses,  the  terminus  of  the  light 
railway,  is  situated  about  midway  between 
the  town  of  Leek,  which  is  upon  the  North 
Staffordshire  Railway,  and  Ashbourne  on  the 
London  and  North-Western  Railway.  From 
Waterhouses  the  light  railway  extends  in  a 
northerly  direction  following  the  valley  of 
the  rivers  Hamps  and  Manifold  for  a  distance 
of  8 J  miles,  and  terminating  at  Hulme  End, 
which  is  situated  on  the  high  road  between 
Leek  and  Hartington  Stations  on  the  London 
and  North-Western  Railway. 

It  will  be  obvious  by  a  glance  at  the  map  of 
this  district,  that  the  ultimate  objective  of  the 
railway  must  be  Buxton,  and  it  is  understood 
that  the  Light  Railway  Company  intend  to 
apply  for  powers  immediately  to  construct 
this  extension.  Mr.  Calthrop,  the  constructing 
engineer  for  the  Light  Railway  Company, 
having  already  ridden  over  the  ground,  and 
mapped  out  a  route  which  presents  no  great 
engineering  *  difficulties,  it  is  probable  that 
more  will  be  heard  of  the  matter  at  an  early 
date.  The  surrounding  country  presents  all  the 
features  which  make  light  railway  enterprises 
desirable  and  place  broad-gauge  lines  at  a 
discount.  For  instance,  from  Leek  to  Buxton 
by  road  is  about  twelve  miles  ;  by  rail  it  is 
something  over  thirty. 

THE     PERMANENT     WAY. 

The  Leek  and  Manifold  Light  Railway  has 
been  designed  and  completely  equipped  by 
Mr.  E.  R.  Calthrop,  M.Inst.C.E.,  M.Inst.M.E., 
of  3,  Crosby  Square,  London,  E.C.  The  con- 
struction of  the  permanent  way  under  the 
supervision  of  Mr.  J.  B.  Earle  (resident  engineer), 
has  cost  that  gentleman  some  8,ooo  miles  of 
peregrination,  to  say  nothing  of  professional 
skill. 

Mr.  Calthrop  has  started  from  the  premises 
of  an  axle  load  of  five  tons  and  a  2 -ft.  6-in.  gauge. 
In  conducting  the  survey  he  has  obviously 
taken  every  advantage  afforded  by  the  con- 
formation of  the  country,  and  this  combined 
with  the  great  flexibility  of  alignment  afforded 


by  the  2-ft.  6-in.  gauge  has  enabled  the  railway 
to  be  constructed  with  a  minimum  amount  of 
cuttings  and  embankments.  The  weight  of 
the  rail  is  35  lb.  per  yard.  The  minimum  curve 
is  four  chains,  the  maximum  gradient  being 
1  in  40.  The  bridges,  as  will  be  seen  from  the 
accompanying  illustration,  are  of  a  simple 
character  and  in  only  one  case  was  it  found 
necessary  to  construct  a  short  tunnel,  this 
being  undertaken  in  order  not  to  disfigure  Sir 
Thomas  Wardle's  picturesque  property  at 
Swainsley. 

ROLLING     STOCK. 

The  greatest  interest  of  the  new  line  un- 
doubtedly centres  in  the  rolling  stock  and  its 
adaptability  for  varying  conditions  of  work.  It 
is  on  similar  lines  (subject  to  various  improve- 
ments), to  the  stock  which  Mr.  Calthrop 
designed  for  the  Barsi  Light  Railway  in  India- 
By  adopting  a  uniform  axle  load  of  five  tons 
throughout,  Mr.  Calthrop  has  been  able  to  reduce 
the  weight  of  rail,  and  wear  of  permanent  way 
to  a  minimum,  and  at  the  same  time  he  has 
combined  a  maximum  carrying  capacity  with 
a  minimum  tare  weight.  While  the  vehicle  units 
have  the  same  high  traffic  capacity  as  on  the 
Barsi  Light  Railway,  the  traffic  on  this  railway 
does  not  demand  the  heavy  trains  now  carried 
on  the  former,  which  in  ordinary  working  is 
hauling  trainloads  of  300  tons,  and  is  carrying, 
train  for  train,  the  same  weight  of  goods  as  the 
5  ft.  6  in.  gauge  Great  Indian  Peninsula  Rail- 
way. 

The  construction  of  the  rolling  stock  was 
carried  out  under  the  supervision"  of  Mr.  E. 
Godfrey  Brewer,  assistant  mechanical  engineer, 
and  Mr.  Calthrop,  to  whose  courtesy  the  writer  is 
chiefly  indebted  for  the  information  contained 
in  this  article. 

The  rolling  stock  on  the  Leek  and  Manifold 
Light  Railway  is  much  larger  than  any  that 
has  been  put  on  a  2-ft.  6-in.  gauge  in  Great 
Britain,  and  special  sanction  was  obtained 
from  the  Board  of  Trade  for  the  dimensions 
desired  by  Mr.  Calthrop.  The  single  tunnel 
is  of  such  a  size  that  not  only  is  it  capable  of 
giving  ample  clearance  to  the  very  large 
coaches  which  are  on  the  railway,  but  by 
means  of  the  transportation  cars  which  are 
referred    to    later,    vehicles    with    the   largest 
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GENERAL   VIEW   OF   THE   TERMINUS   AT    HULME    END,    DECORATED    FOR   THE    OPENING. 


cross  sectional  dimensions  now  on  the  North 
Staffordshire  Railway  can  be  conveyed  over 
the  new  line. 

To  engineers  accustomed  only  to  English 
railways,  the  rolling  stock  would  appear  to 
be  of  an  abnormal  size  for  a  railway  of  only 
2-ft.  6-in.  gauge,  but  experience  in  India  and 
the  West  Indies  has  proved,  after  seven  years' 


constant  work,  that  it  is  absolutely  safe,  and, 
in  fact,  would  be  so  even  were  they  slightly 
larger  in  cross-sectional  dimensions.  Any 
doubts  as  to  the  stability  of  the  coaches  are 
immediately  dispelled  after  riding  in  them. 
They  travel  so  smoothly,  that  when  once 
inside  and  travelling  one  might  well  imagine 
oneself  in  a  corridor  coach  on  one  of  the  main 


ENGINE   AND    LOW-SIDE   WAGON,    THE    LATTER    WITH    TEMPORARY   SEATS    FOR   VISITORS. 


A   VIEW   OF   THE    LINE   AT   WATERHOUSES. 


The  track  shown  on  the  left-hand  side  of  the  picture  communicates  with  the  broad  gauge  line 
to  Leek,  now  in  course  of  construction. 


GRINDON   STATION. 

One  of  the  most  picturesque  stopping-places  on  the  line. 
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line  English  railways.  Before  the  opening 
ceremony,  these  coaches  were  tested  at  a  speed 
of  30  miles  per  hour  over  the  entire  railway. 
They  are  being  run  for  daily  service  at  a 
speed  of  12  miles  an  hour. 

THE     COACHES. 

The  coaches  are  42  ft.  long  over  the  head- 
stocks,  8  ft.  wide  over  all,  6  ft.  9  in.  wide 
inside,  and  10  ft.  high  from  rail  level  to  top  of 
roof,  giving  6  ft.  6  in.  head  room  at  the  lowest 
point  inside.  It  will  be  noted  that  these 
dimensions  are  very  little  less  than  the  dimen- 
sions of  a  modern  main  line  English  railway 
coach,  and  are  far  greater  than  those  of  a 
large  number  of  coaches  still  in  use  on  standard 
gauge  railways  in  this  country.  The  coaches 
are  of  two  types,  namely,  composite  first,  third, 
and  guard's  compartment,  and  third  class 
coaches.  The  composite  coaches  are  provided 
with  seats  for  22  third  class  passengers,  and 
8  first  class.  The  third  class  coaches  have 
seating  accommodation  for  44  passengers. 
Besides  this  seating  accommodation  both  types 
of  coaches  are  provided  with  large  railed  out- 
side platforms,  upon  which  .  passengers  are 
allowed  to  travel  for  the  purpose  of  viewing 
the  scenery,  but  it  is  only  fair  to  mention  that 
the  coaches  are  provided  with  large  plate  glass 
windows. 

The  coaches  are  fitted  with  Stone's  patent 
system  of  electric  lighting,  and  all  the  rolling 
stock  is  fitted  with  the  automatic  Vacuum 
Brake  Company's  vacuum  brakes.  The 
handsome  ornamental  ventilator  glasses  in 
the  first  and  third  class  coaches  were  made  by 
Messrs.  Morris  and  Sons,  of  239,  Kennington 
Road,  London,  S.E.  The  wheels  have  been 
supplied  by  Messrs.  The  British  Griffin  Chilled 
Iron  and  Steel  Company,  of  Barrow-in-Furness. 
The  coaches  were  built  by  Messrs.  The  Electric 
Railway  and  Tramway  Carriage  Works,  Ltd., 
of  Preston,  and  as  previously  stated,  to  the 
designs  of  Mr.  Calthrop. 

ENGINES. 

The  locomotives  are  a  modification  of  those 
which  have  given  so  much  satisfaction  on  the 
Barsi  Light  Railway,  which  were  built  by 
Messrs.  Kitson  and  Co.,  of  Leeds,  to  Mr. 
Calthrop's  designs.     They  are  six-wheel  coupled, 


having  driving  wheels  2  ft.  6  in.  diameter, 
with  a  rigid  wheel  base  of  only  6  ft.  They 
have  outside  cylinders  n|  in.  diameter  by 
16  in.  stroke,  with  a  boiler  pressure  of  150  lb. 
per  square  inch.  The  principal  difference 
between  these  locomotives  (which  were  also 
built  by  Messrs.  Kitson  and  Co.),  and  those 
on  the  Barsi  Light  Railway,  is  that  the  Barsi 
engines  were  eight-wheel  coupled,  with  cylinders 
13  in.  diameter  by  18  in.  stroke,  whereas  in 
these  engines  for  the  Leek  Railway  the  size 
of  the  cylinders  has  been  reduced  and  the 
leading  pair  of  driving  wheels  have  been  re- 
placed by  a  two  wheel  radial  bogie,  the  engines 
therefore  being  less  powerful.  The  leading 
bogie  enables  them  to  run  round  the  very 
sharp  curves  which  are  used  on  this  line,  and 
also  by  a  suitable  spring  device  relieves  the 
leading  driving  wheel  flanges  from  the  excessive 
strain  caused  by  turning  the  weight  of  the  engine 
when  either  leaving  or  entering  a  curve.  This 
work  is  transferred  from  the  flanges  of  the 
leading  driving  wheels  to  those  of  the  leading 
bogie  gradually,  as  the  springs  are  compressed. 
The  directors  of  the  Light  Railway  Company, 
desiring  to  perpetuate  the  memory  of  their 
engineers,  have  paid  them  the  unusual  com- 
pliment of  naming  the  engines  after  them. 

TRANSPORTATION    SYSTEM. 

The  most  novel  feature  on  the  railway  is 
Mr.  Calthrop's  patent  transportation  car.  This, 
as  previously  stated,  is  for  carrying  standard 
gauge  railway  vehicles  over  the  narrow  gauge 
railway,  thereby  retaining  all  the  advantages 
of  the  narrow  gauge  without  the  disadvantages 
and  cost  of  transhipping  goods.  The  bogies 
of  these  vehicles,  together  with  all  other  kindred 
parts,  are  entirely  enclosed  by  the  body  of  the 
vehicle,  which  has  been  kept  as  low  as  possible. 
From  the  lower  edges  of  the  body  extending 
outwards  on  either  side  are  two  platforms, 
each  being  about  18  in.  wide.  Where  these 
platforms  join  on  to  the  sides  of  the  vehicle, 
they  are  constructed  with  slots  formed  of  a 
shallow  inverted  channel  iron,  which  slots 
serve  as  the  rail  to  receive  the  wheels  of  the 
standard  gauge  vehicle,  these  rails  being  situated 
only  10  in.  above  the  surface  of  the  narrow 
gauge  rails. 

A    most    ingenious    buffer    stop    or    transfer 


OTHER   VIEWS    EN    ROUTE. 

The  upper  photo  shows  a  typical  bridge  ;  below  is  a  characteristic  curve.     Both  these  views  also  serve  to 

portray  the  character  of  the  scenery  which  becomes  more  and  more  romantic  as  the  line  proceeds.     There  is 

not  om  quarter-mile  of  continuous  straight  line  in  the  whole  railway. 
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TRANSPORTATION    MECHANISM   AND   TRUCK. 

The  lower  view  shows  a  transportation  truck  running  on  the  narrow  gauge  line,  and  hearing  a  standard 
gauge  wagon.    The  mechanism  by  which  the  transfer  is  effected  is  shown  above. 
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MR.     JOHN     B.     EARLE. 
Resident  Engineer. 


mechanism,  which  in  spite  of  its  extreme 
simplicity  fulfils  all  the  duties  required  of 
it  in  the  most  satisfactory  manner  was 
shown  working  to  a  large  number  of 
interested  spectators  ;  it  has  been  designed 
and  patented  by  Mr.  Calthrop,  its  object 
being  to  transfer  the  standard  gauge 
vehicles  from  their  sidings  on  to  the 
transportation  car.  In  transferring  a  stan- 
dard gauge  vehicle  from  its  fixed  road  to 
its  movable  one  on  the  transportation  car, 
all  that  is  required  is  to  run  the  transporta- 
tion car  up  against  the  stop  block  ;  a  lever 
is  then  pulled  over  which  securely  fixes 
the  car  in  place,  the  vacuum  brake  pipe 
is  lowered,  and  the  vehicle  is  then  run 
on  to  the  car  by  hand  and  is  secured  by 
means  of  screw  wedges  placed  beneath  its 
wheels,  the  lever  is  then  returned  to  its 
first  position,  and  the  car  is  ready  to 
transport  the  standard  gauge  vehicle  over 
the  narrow  gauge  road.  This  operation 
(see  illustration),  is  a  most  simple  matter, 
and  it  was  performed  by  two  men  in  slightly 
under    two    minutes,    although     everything 


was  new  and  some  of  the  parts  still 
required  some  further  slight  adjustments. 
The  transportation  car,  together  with  its 
loaded  standard-gauge  four-wheeled  wagon 
on  board,  was  attached  to  the  special 
train  which  had  conveyed  the  opening  party 
from  Waterhouses  to  Hulme  End  on  its 
return  journey,  and  although  the  8 J  miles 
were  covered  in  40  minutes,  it  rode  with  the 
greatest  ease  and  safety  around  the  very 
sharp  curves  on  the  line.  All  the  wagon 
sidings  on  the  railway  are  of  standard 
(4  ft.  8|  in.)  gauge,  so  that,  as  regards 
goods  traffic  exchanged  with  the  main 
line,  the  railway  is,  to  all  intents  and 
purposes,  a  standard  gauge  railway.  The 
narrow  gauge  wagons  are  intended  for 
local  traffic  and  maintenance  purposes  only. 
There  should  be  a  great  future  for  this 
class  of  vehicle,  as  it  undoubtedly  removes 
the  hitherto  great  objection  to  narrow  gauge 
railways  as  feeders  to  railways  of  standard 
gauge.  The  transportation  wagon  is  also 
capable  of  being  used  for  numerous  other 
purposes,      namely,    carrying     long    timber, 
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BRIDGE   AT   WATERHOUSES. 


End  of  the  standard  gauge  railway,  showing  temporary  narrow  gauge  track  communicating 
with  contractor's  temporary  standard  gauge   railway.     The   village  of  Waterhouses   is  seen 

through  the  arch . 


by  means  of  swivelling  bolsters,  carrying 
milk  cans,  road  vehicles,  or  any  large  and 
bulky  article  which  is  usually  conveyed  on  a 
crocodile  truck.  This  transportation  car  was 
built  by  Messrs.  Cravens,  Ltd.,  of  Sheffield, 
and  it  is  understood  that  as  soon  as  this  first 
car  has  been  thoroughly  tested  by  the  engineers, 
orders  will  be  placed  for  five  more  cars  of 
this  description. 

WAGONS. 

Two  low  side  bogie  goods  wagons  were  also 
in  use  on  the  opening  day  with  temporary 
seats  attached  to  them,  and  many  who  travelled 
on  these  remarked  that  they  rode  almost  as 
well  as  the  coaches.  They  are  built  of 
pressed  steel  by  the  Leeds  Forge  Company, 
Ltd.,  of  Leeds,  and  are  exact  duplicates 
of  those  which  have  been  working  for  the 
past  seven  years  with  every  success  on  the 
Barsi  Light  Railway.  They  are  capable  of 
carrying  a  load  of  14^  tons,  the  weight  being  ■ 
5  \  tons,  including  vacuum  brake  gear. 


GOVERNMENT    INSPECTION. 

The  Board  of  Trade  inspection  was  made 
about  a  week  previous  to  the  opening  by 
Major  Druett,  who  passed  the  line  as  being 
in  perfect  working  order,  and  was  emphatic 
in  his  praise  of  what  had  been  accomplished 
by  the  engineers.  The  engines  and  rolling 
stock,  he  considered  admirably  suited  to  the 
character  of  the  requirements,  and  his  remarks 
generally  were  of  a  highly  congratulatory 
nature.  The  Leek  and  Manifold  Valley  Light 
Railway  has  involved  a  cost  of  £55,000.  This 
has  been  met  as  follows:  Subscribed  Capital, 
£20,000  ;  County  Council  Loan,  £10,000; 
Treasury  Grant,   £25.000. 

OFFICIAL  OPENING    OF  THE  LINE. 

A  significant  feature,  showing  the  attitude 
of  the  district  to  the  new  line  was  to  be  found 
in  the  floral  decorations  at  Waterhouses, 
which  were  very  extensive  and  included 
some  half-dozen  triumphal  arches  with  in- 
scriptions welcoming   those  who  were   to  take 
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part  in  the  inauguration  and  Wishing  success 
to  the  railway. 

Among  those  present  besides  the  Earl  of 
Dartmouth,  Lord  Lieutenant  of  the  County, 
who  opened  the  line,  were  Mr.  Charles  Bill, 
M.P.,  Chairman  of  the  Light  Railway  Company; 
Colonel  Boughey,  one  of  the  Light  Railway  Com- 
missioners ;  Sir  A.  P.  Heywood  ;  Sir  Thomas 
Wardle ;  Mr.  Tonman  Mosley,  Chairman  of 
the  North  Staffordshire  Railway  ;  Dr.  Alfred 
Hall  ;  Mr.  A.  J.  Hambleton  ;  Mr.  J.  W. 
Bassett ;  Mr.  A.  Morton;  Mr.  J.  P.  Sheldon, 
all  directors  of  the  Light  Railway  Company; 
Miss  Heywood  ;  Mr.  A.  H.  Moore  ;  Mr.  W.  D. 
Phillipps,  General  Manager  of  the  North  Staf- 
fordshire Railway  ;  Mr.  G.  J.  Crosbie  Dawson, 
Engineer  of  the  North  Staffordshire  Railway  ; 
Mr.  E.  Challinor,  Secretary  of  the  Light  Rail- 
way Company ;  Mr.  R.  E.  Pearce,  Secretary 
of  the  North  Staffordshire  Railway ;  Mr. 
E.  R.  Calthrop,  the  Constructing  Engineer ; 
Mrs.  Calthrop  ;  Mr.  John  B.  Earle,  Resident 
Engineer  to  the  Light  Railway  Company ; 
Mr.  E.  Godfrey  Brewer,  Assistant  Mechanical 
Engineer  to  Mr.  E.  R.  Calthrop  ;  Mr.  W.  H. 
Hutchinson,  Contractor  for  the  Light  Rail- 
way Company ;  Mr.  Trim,  Outdoor  Assistant 
to  the  General  Manager  of  the  North 
Staffordshire  Railway ;  Mr.  T.  P.  Reay, 
Managing  Director  of  Messrs.  Kitson  and  Co., 
Ltd.,  Leeds ;  Mr.  Francis  L.  Lane,  of  the 
Leeds  Forge  Company ;  Mr.  George  Whale, 
Locomotive  Superintendent  of  the  London 
and  North-Western  Railway;  Mr.  J.  R.  Dix, 
General  Manager,  Corris  Railway,  Merioneth- 
shire ;  Mr.  W.  B.  Wright,  General  Traffic 
Manager  of  the  Southern  Mahratta  Railway, 
India  ;  Mr.  L.  Pickin,  Secretary  of  the  Electric 
Railway  and  Tramway  Carriage  Works,  Ltd., 
Preston  ;  Mr.  R.  E.  Churchill  Shann  and  Mr. 
Ernesto  Marty,  who  is  now  in  England  reporting 
to  the  Argentine  Government  on  railway  matters. 
The  Portuguese  Minister  of  Railways  and  suite 
travelled  down  to  Stoke  with  the  intention  of 
being  present  at  the  opening,  but  were  un- 
fortunately recalled,  and  had  to  leave  London 
for  Lisbon  on  the  opening  day. 


The  Earl  of  Dartmouth,  speaking  from  the 
steps  of  a  saloon,  formally  opened  the  line,  in 
the  following  terms  :  "I  declare  the  Leek  and 
Manifold  Valley  Light  Railway  open  for 
traffic  with  the  most  ardent  hope  that  its 
success  may  exceed  the  wishes  of  the  most 
sanguine  supporters."  The  party  then  left 
Waterhouses  for  a  tour  of  the  line,  the  train 
being  watched  with  much  interest  by  crowds 
at  the  various  stations,  and  at  Hulme  End  a 
short  stoppage  was  made  in  order  to  give  the 
visitors  an  opportunity  of  examining  the 
arrangements  for  transport,  etc.,  as  above 
described. 

On  returning  to  Waterhouses  the  party,  at 
the  invitation  of  the  Chairman  and  Directors, 
lunched  in  a  large  marquee,  Mr.  Charles  Bill, 
M.P.,  presiding. 
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Sectional  drawing  showing  the  comparative  dimen- 
sions of  the  light  railway  cars   and   those  of  the 
North  Staffordshire   Railway,  the    latter   indicated 
by  the  dotted  lines. 


illustrate,  on  this  and 
the  following  pages,  a 
flanging  and  bending- 
press,  intended  for  use 
in  the  Jubalpur  gun- 
carriage  factory  of  the 
Indian  Government,  and 
made  by  the  West  Hydraulic  Engineering  Com- 
pany, 23,  College-hill,  London,  E.C.  This  press  is 
of  some  interest,  on  account  of  the  great  range  of 
powers  available,  and  the  special  water-saving 
arrangements  which  have  been  designed  to  effect 
a  very  considerable  economy  in  the  consumption 
of  water  under  accumulator  pressure. 

Owing  to  the  comparatively  small  number 
of  gun-carriages  turned  out  per  annum,  and  to 
the  great  number  of  different  parts  required  in 
each  carriage,  together  with  the  fact  that  there 
are  seldom  more  than  one  or  two  identical  com- 
ponents in  the  completed  carriage,  it  would  be 
financially  impossible  to  make  each  part  in  a 
press  specially  designed  for  the  rapid  manu- 
facture of  that  one  article.  Instead  of  having 
several  presses  of  varying  powers,  which  would 
probably  be  standing  idle  for  twenty-three  out 
of  the  twenty-four  hours,  it  is  advisable  to  have 
a  press,  similar  to  that  which  forms  the  subject 
of  this  article,  in  which  any  required  power  can 
be  exerted,  ranging  from  30  to  1,000  tons,  and 
at  the  same  time  only  consuming  as  much  water 
as  would  be  required  in  a  special  press  of  the 
required  power,  fitted  with  the  usual  water- 
saving  valves.  From  fig.  I,  which  shows  a 
general  view  of  the  press  in  the  maker's  erecting- 
shops,    and  fig.  3,    which  gives    a  very   good 


perspective  view  of  the  main  valves  and  piping 
arrangements,  it  will  be  seen  that  the  power  is 
derived  from  three  main  rams,  which  can  be  used 
either  one,  two,  or  altogether,  as  desired,  the 
return  of  the  crosshead  being  erected  by  two 
differential  rams.  This  is  a  very  convenient 
arrangement,  in  shops  of  sufficient  height,  as 
it  obviates  the  necessity  of  either  inside  pack- 
ings, or  the  small  crossheads  and  tiebars,  which 
are  otherwise  required. 

Fig.  2  shows  the  special  form  of  intensifier, 
which  the  West  Hydraulic  Engineering  Com- 
pany have  designed  to  give  a  continuous  flow 
of  intensified  pressure,  as  long  as  the  foot-valve 
is  depressed.  This  intensifier  is  actually  an 
hydraulic-power  pump,  and  will  increase  the 
accumulator  pressure  1,000  lb.  to  3,400  lb. 
per  square  inch,  if  the  smaller  rarns  are  fed  from 
low-pressure  supply,  or  a  pressure  exceeding 
5,000  lb.  per  square  inch,  if  the  suction  valves 
are  connected  up  to  the  1,000  lb.  mains.  The 
action  of  the  water-saving  arrangement  is  as 
follows  :  Assuming  that  the  dies  are  on  the 
table,  and  that  the  work  is  placed  on  the  dies, 
the  three  valves  open  all  five  cylinders  of  the 
press  to  exhaust.  The  crosshead  falls  by  its 
own  weight,  and  the  three  main  cylinders 
draw  in  water  from  the  exhaust  tank  mounted 
on  the  entablature  of  the  press.  If  the  centre 
ram  is  then  opened  to  the  1,000  lb.  pressure, 
a  power  of  60  tons  is  exerted  by  the  press. 
If  the  two  outside  rams  only  are  used,  the  power 
is  then  120  tons,  or  180  tons.  When  all  three 
are  open  to  pressure,  the  intensifier  may  then 
be  turned  on  to  raise  this  pressure  to  either 
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FIG.    I.       A   GENERAL    VIEW    OF   THE    PRESS. 
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200,  400,  or  6oo  tons.  Or,  if  the  accumulator  is 
connected  to  the  mains,  in  the  manner  stated 
above,  the  powers  are  raised  to  330,  660,  and 
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whole  of  the  movements.  The  valve  on  the 
top  of  the  press,  which  controls  the  admissioi 
tor  exhaust  to  and  from  the  main  cylinders,  is 
in  duplicate  :  one  part  serving  to  control  the 
centre  cylinder,  the  other  part  being  connectec 
to  the  two  outside  cylinders.  This  valve  is 
operated  by  fluid-pressure,  and  connected  up  tc 
two  small  pilot-valves.  The  drawback  rams 
are  actuated  by  a  mitre-valve  of  special  con- 
struction ;  and  as  all  the  valves  are  balanced, 
and  the  weight  of  the  levers  counter-balanced, 
the  press  can  be  used  for  planishing  at  a  speec 
of  40  to  60  short  strokes  per  minute. 

A  very  good  idea  of  the  massive  proportions 
of  the  press  can  be  obtained  from  fig.  1,  which 
shows  a  man  at  the  left-hand  bottom  corner. 
The  actual  net  weight  of  the  press  and  intensi- 
fier  is  68  tons.  The  somewhat  distorted  view, 
shown  in  fig.  3,  is  due  to  the  fact  that  the  photo- 
graph was  taken  from  the  bridge  of  the  over- 
head electric  traveller,  and  it  was  necessary  to 
point  the  camera  downwards  beyond  the  limits 
of  correction  of  the  swing-back. 


fig.  2. 
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990  tons.  For  very  light  work,  the  centre  ram 
can  be  used  at  the  1,000  lb.  pressure,  and  if  the 
return  rams  are  also  opened  to  pressure,  the 
power  w6uld  then  be  only  slightly  in  excess  of 
30  tons.  For  effecting  the  return  stroke 
of  the  crosshead,  stripping  powers  of  30, 
100,  or  150  tons  can  be  employed.  During  this 
return  stroke,  the  three  main  cylinders  empty 
themselves  into  the  exhaust-tank,  which  dis- 
charges into  the  return  main  only  as  many  gallons 
of  water  as  have  been  taken  from  the  mains  for 
the  actual  pressing  portion  of  stroke. 

The  valve  arrangement  is  extremely  simple — 
three  levers  and  a  foot-valve  sufficing  for  the 


FIG.    3.        MAIN    VALVES   AND    PIPING    ARRANGEMENTS. 


FIG.    I.      THE    HYDRAULIC    DREDGE,    "J.    ISRAEL   TARTE. 

THE    DREDGING    OE   THE    5T.     LAWRENCE 

5HIP-CHANNEL. 

An   Account    of    the    Hydraulic    Dredge  '*  J.    Israel   Tarte*" 

BY 

A.   W.    ROBINSON,    M.Can.Soc.C.E.* 

Here  we  have  an  instructive  example  of  colonial  enterprise.  The  dredge  described  is  not  only 
of  Canadian  design,  but  it  is  wholly  a  Canadian  construction.  "  The  entire  dredge,"  writes  the 
author,  "  including  steel  hull,  boilers,  engines,  pump  and  discharge  pipe  was  built  at  the  Poison 
Iron  Works,  Toronto,  in  the  short  space  of  eight  months,  though  no  similar  dredge  had  ever 
existed  before.  The  builders  did  not  possess  a  single  pattern  that  was  applicable,  nor  had  they 
any  previous  experience  in  building  dredges."  The  fact  remains  that  this  dredge  holds  the 
world's  record  for  performance. — Ed. 


THE  hydraulic  dredge,  /.  Israel  Tarte,  was 
placed  in  service  in  June,  1902,  in  deepening  the 
channel  through  Lake  St.  Peter  in  the  River  St. 
Lawrence.  As  it  involves  some  new  features  both 
in  design  and  mode  of  operation,  and  has  achieved 
a  remarkable  result,  a  detailed  account  of  the  dredge 
and  of  the  work  on  which  it  is  engaged  will  be  of 
interest. 

The  Lake  St.  Peter  Channel  is  part  of  the  improve- 
ment in  navigation  of  the  River  St.  Lawrence  between 
■Montreal  and  Quebec.  This  work  has  for  its  aim 
the  passage  of  ocean  vessels  to  Montreal,  making 
that  city  the  point  of  transhipment  of  the  inland 
lake  and  rail  traffic  by  the  St.  Lawrence  route  to 
the  sea. 

The  fact  that  this  great  work  was  commenced  in 
1832,  and    prosecuted   with   more    or   less    continuity 


ever  since,  is  eloquent  testimony  alike  to  the  im- 
portance of  the  work  and  to  the  energy,  pluck  and 
perseverance  of  those  early  pioneers  who  so  boldly 
faced  a  work  of  such  stupendous  magnitude  with 
the  primitive  appliances  and  slender  financial  resources 
which  they  then  possessed.  It  is  indeed  a  fortunate 
fact  that  all  this  early  work  still  remains  to  the  good, 
and  that  the  character  of  this  noble  river  is  such  that 
its  bed  is  practically  unchangeable.  In  this  respect 
it  is  unlike  the  alluvial  Mississippi,  which  requires  a 
fleet  of  ten  powerful  dredges  to  maintain  the  channel. 
In  pursuit  of  great  economy  and  money-making 
capacity,  the  size  of  vessels  is  ever  on  the  increase. 
Hence  the  necessity  for  deeper  channels  and  greater 

*An  abstract  of  a  paper  originally  read  before  the 
Canadian  Society  of  Civil  Engineers. 
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facilities  for  handling  of  cargoes.  The  condition  of 
the  St.  Lawrence  ship-channel,  in  1901,  was  that 
the  desired  30  ft.  stage  of  water  was  still  some  distance 
off.     There  remained  some  25  millions  of  cubic  yards 


FIG.    2.      CROSS   SECTION    OF   FLOATING 
PIPE-LIXE. 

to  be  dredged,  and  the  fleet  of  six  large  dredges  were 
removing  it  at  the  rate  of  about  2|  million  yards  per 
season.  In  order  to  meet  the  demands  of  commerce 
and  to  complete  the  30  ft.  stage  as  early  as  possible, 
it  was  evident  that  something  must  be  done  to  hasten 
the  work.  A  large  part  of  the  balance  remaining 
to  be  done  lay  in  the  soft  clay  of  Lake  St.  Peter. 

THE     WORK     TO     BE     DONE. 

The  existing  channel  through  the  lake  was  300  ft. 
wide  in  the  straight  portion,  and  2"j\  ft.  deep  (or 
26"  1  at  new  datum  of  extreme  low  water),  and  about 
18  miles  long.  The  immediate  work  to  be  done  was 
deepening  to  30  ft.  and  widening  to  450  ft.  To  allow 
a  little  margin  the  actual  cut  taken  out  in  the  deepening 
was  about  5  ft.,  and  the  thickness  of  cut  in  the  widening 
was  18  ft.  to  20  ft.  In  the  bends  the  width  increases 
to  700  ft.  The  total  volume  to  be  removed  to  accom- 
plish the  deepening  and  widening  in  Lake  St.  Peter 
alone  was,  therefore,  in  the  neighbourhood  of  15,000,000 
cubic  yards.  To  remove  this  at  a  much  more  rapid 
rate  than  was  heretofore  possible,  the  then  Minister 
of  Public  Works,  the  Hon.  J.  Israel  Tarte, 
after  investigating  the  subject,  resolved  on  the 
adoption  of  the  hydraulic  type  of  dredge,  and 
the  writer  was  commissioned  to  design  a  dredge 
that  would  have  a  working  rate  of  2,000  cubic 
yards  per  hour. 

EXISTING    CONDITIONS. 

The  conditions  which  presented  themselves 
were    as  follows  : — 

A  channel  26  ft.  deep  at  low  water  about  300  ft. 
wide  in  the  straight  part  and  600  ft.  in  the 
bends,  and  18  miles  long,  with  10  ft.  to  12  ft. 
of  water  on  the  banks.  The  section  to  be 
removed  was  that  due  to  deepening  the  present 
cut  5  ft.  and  widening  it  150  ft.,  and  material 
blue  clay  of  a  varying  degree  of  softness  with 
some  sand  and  stones  in  places. 

The  dredge,  therefore,  must  fulfil  the  following 
conditions  : — 

1.     It    must    be    able    to    make   a  cut  700  ft. 


wide    at    one   time    and    5  ft.  to    10  ft.  thick  at    one 
cut. 

2.  It  must  leave  a  clean  and  level  bottom  and  cut 
mechanically  the  entire  area,  as  the  material  is  blue 
clay  and  will  not  run  or  wash  like  sand. 

3.  It  must  deliver  the  material  sufficiently  far 
to  one  side  of  the  channel  to  avoid  any  risk  of  washing 
back  again. 

4.  The  floating  pipe-line  must  be  so  arranged  that 
it  will  freely  permit  of  the  movements  of  the  dredge, 
and  that  it  will  withstand  the  winds  and  waves  due 
to  the  locality,  and  which  are  severe  at  times. 

5.  The  dredge  must  be  so  worked  that  it  will  not 
obstruct  the  channel  for  passing  ships. 

6.  The  anchorage  and  movements  of  the  dredge 
must  be  so  arranged  that  the  feed  will  be  continuous 
and  uniform. 

7.  The  capacity  to  be  a  working  rate  of  2,000  cubic 
yards  per  hour. 

8.  The  dredge  must  have  ample  coal  supply  and 
provision  for  a  double  crew. 

The  dredge  J.  Israel  Tarte  was  designed  to  fulfil 
the  above  requirements,  and  was  built  by  the  Poison 
Iron  Works,  of  Toronto,  Ontario. 

All  drawings  and  patterns  of  every  detail  of  the 
dredge  were  specially  prepared  and  all  materials 
specially  ordered,  and  the  time  which  elapsed  between 
commencement  of  the  drawings  and  patterns  and 
the  testing  of  the  dredge  under  steam  was  eight 
months. 

The  fleet  of  dredges  previously  existing  and  engaged 
on  the  ship-channel  between  Montreal  and  Quebec 
comprises  six  elevator  dredges,  which,  taking  hard 
and  soft  material  together,  took  out  2,479,385  cubic 
yards  in  the  fiscal  year  ending  June  30,  1901,  at  a 
total  cost  of  $128,259-17,  or  an  average  of  5.1c.  per 
cubic  yard.  These  dredges  have  been  brought  to  a 
high  state  of  efficiency,  and  are  the  improved  develop- 
ment of  the  early  dredges  on  the  work,  the  first  of 
which  was  imported  from  Scotland  in  1832. 


FIG.    3.      ANOTHER   VIEW   OF   THE    DREDGE   SHOWING 
PIPE-LINE. 
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The  state  of  the  art  of  building  large  hydraulic 
dredges  at  this  time  showed  that  it  was  possible  to 
employ  pumps  of  large  power  and  capacity,  and  to 
deliver  material  through  floating  pipe-lines  to  a 
distance  sufficient  to  meet  the  conditions  of  the 
present  case.  The  great  dredges  of  the  Mississippi 
River  (several  of  which  were  designed  by  the  writer) 
contributed  much  useful  data  and  experience. 

POINTS     OF     NOVELTY. 

No  examples  existed  of  long-distance  pipe-line 
dredges  of  large  size  which  made  wide  cuts.  Large 
dredges  in  America  which  discharged  through  pipe- 
line either  anchored  by  spuds  making  a  radial  cut, 
or  by  mooring  lines,  making  a  straight  forward  feed. 
Sand-pump  hopper  dredge  practice  of  European 
as  ottered  no  useful  points.  Here  was,  then, 
the  necessity  for  a  new  application  of  the  hydraulic 
principle  of  dredging,  the  points  of  novelty  being  : 
first,  the  lateral  feed  of  700  ft.  width,  while  dis- 
charging to  a  long  distance  through  a  pipe-line  adapted 
to  such  movement  ;  2nd,  cutting  mechanically  over 
every  foot  of  the  ground  in  blue  clay,  and  to  do  this 
without  clogging  ;  3rd,  the  construction  of  a  pipe-line 
that  would  be  capable  of  standing  some  stress  of 
weather  and  wave-action. 

To  this  extent,  therefore,  this  dredge  was  experi- 
mental, and  the  present  paper  will  describe  the  results 
of  the  experiments  and  the  methods  adopted  to  im- 
prove the  detail  parts  after  testing.  The  writer's 
observation  of  the  elevator  dredges  in  Lake  St.  Peter 
led  him  to  conclude  that  here  was  a  clay  deposit  which 
could  be  worked  successfully  by  the  hydraulic  method 
if  the  proper  apparatus  for  cutting  or  digging  it  were 
employed.  The  clay  is  of  a  soft,  unctuous  nature, 
sometimes  partly  silicious,  bluish  in  colour  and  of  a 
character    suitable    for    brickmaking,    or    pottery.     It 
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dumps  well  from  the  buckets  of  a  ladder  dredge  and 
slides  readily  down  the  chute  into  the  barges  in]chunks,  ■ 
frequently  the  whole  size  of  the  bucket  and  showing 
the  markings  of  the  rivets.  The  problem  in  the 
new  hydraulic  dredge,  therefore,  was  to  cut  this 
clay  regularly  and  uniformly,  and  feed  it  into  the 
mouth  of  the  suction  pipe  without  clogging.  Once 
there,  it  would  slide  freely  along  and  be  dis- 
charged without  difficulty,  and  by  making  the  pipe 
of  large  diameter  and  the  pump  with  passages  of 
large  section,  the  clay  could  go  through  in  lumps 
even  more  readily  than  sand  or  finely  divided  material 
of  like  nature,  which  would  tend  to  precipitate.  Thus 
the  hydraulic  apparatus  is  used,  not  only  for  dredging, 
but  for  purposes  of  transportation. 

CAPACITY. 

In  considering  the  question  of  capacity,  the  dredge 
was  designed  to  have  a  theoretical  rate  of  3,000  cubic 
yards  per  hour,  and  it  was  deemed  that  this  would  be 
sufficient  to  give  a  working  rate  of  2,000  yards  per 
hour,  including  the  delays  incident  to  regular  work, 
but  not  counting  delays  from  exceptional  causes, 
storms  or  repairs.  This  rate  required  a  section  of 
cut  5  ft.  by  6  ft.  by  a  feed  of  45  ft.  per  minute,  equal 
to  3,000  cubic  yards  per  hour.  It  was,  therefore, 
necessary  to  provide  a  cutter  capable  of  dealing  with 
that  section  and  with  plenty  of  margin  to  spare,  and 
to  provide  means  for  feeding  it  450  to  700  ft.  across 
the  channel  at  the  required  rate.  As  this  involved 
traversing  the  entire  dredge  broadside  at  that  rate, 
and  dragging  the  semi-submerged  pipe-line  after  it, 
the  power  required  for  this  purpose  would  be  quite 
large,  and  produce  a  corresponding  necessity  of 
providing  strong  anchorage  to  the  mooring 
lines,  by  which  the  traversing  movement  was  to 
be  effected. 


THE     PIPE-LINE. 

In  considering  the  movement  of  the 
pipe-line  attached  to  the  dredge, 
advantage  was  taken  of  the  fact 
that  there  is  a  more  or  less  constant 
current  of  \  to  f-  mile  per  hour  in 
the  lake.  This  is  due  to  the  dis- 
charge of  the  river,  and  is  modified 
by  winds  and  sometimes  by  tides 
to  a  scarcely  appreciable  extent. 
The  tidal  variation  at  Quebec,  no 
miles  below,  is  9  ft.  to  15  ft.  ;  but  this 
gradually  becomes  less  on  ascending 
the  river  until  it  becomes  lost  at 
the  lower  end  of  the  lake.  The 
current,  therefore,  causes  the  pipe- 
line to  assume  a  catenary  curve 
of  varying  tightness  according  to 
the  travel  of  the  dredge.  This  is 
shown  by  fig.  4,  which  is  a  diagram 
showing  the  movement  of  the 
dredge  and  the  relative  position  of 
the  pipe-line. 
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FIG.    6.        ILLUSTRATING  .'GENERAL    CONSTRUCTION    OF     PIPE-LINE 
AND   JOINTS. 


The  current,  therefore,  was  employed  to  deflect 
the  pipe-line  to  the  form  of  a  loop  having  slack 
enough  to  permit  the  dredge  to  traverse  450  ft.  In 
order  to  utilise  the  current  for  this  purpose,  and 
at  the  same  time  render  the  pipe-line  less  exposed 
to  the  wind  and  waves,  it  was  designed  to  be  two- 
thirds  submerged.  The  weight  of  a  large  steel  pipe 
rilled  with  water  and  mud  is  very  great  and  would 
require  very  large  pontoons  to  carry  it  in  the  air, 
but  by  partially  submerging  it,  the  buoyant  power 
required  is  much  reduced. 

The  form  of  pipe-line  adopted  is  that  of  a  central 
conduit,  36  in.  diameter,  carried  by  two  cylindrical 
pontoons  or  air  chambers,  42  in.  diameter,  the  three 
being  bound  together  by  truss-frames  clamped  upon 
them  as  shown  in  fig.  2.  In  this  way  no  bolts  or 
rivets  are  put  into  the  air  chambers,  and  they  may  be 
readily  taken  apart. 

The  pipes  were  made  up  in  100  ft.  sections,  and  four 
sections  of  50  ft.  were  made  with  the  idea  of  putting 
them  in  that  part  of  the  pipe  where  greater  flexibility 
was  required.  It  was  found,  however,,  that  these 
50  ft.  pipes  did  not  stand  the  sea  as  well  as  the  100  ft. 
sections,  and  that,  moreover,  sufficient  flexibility  could 
be  had  without  them.  They  were  accordingly 
joined  together  and  converted  into  100  ft.  sections. 

The  joints  connecting  the  100  ft.  sections  were  at 
first  made  by  uniting  them  with  a  forged  steel  pin- 
connection  over  the  rubber  sleeve,  thus  relieving 
the  rubber  sleeve  of  all  strain  due  to  tension  of  the 
pipe  and  permitting  the  required  angular  movement. 
These  joints  were  not  strong  enough  and  were  found  to 
be  too  rigid  in  wave  action,  and  caused  heavy  strains 
to  be  set  up,  which  broke  some  of  the  joints.     They 


were     temporarily     repaired     for 
the  first   season,    and  during  the 
winter   of    1902-3   new   joints  of 
special  construction  were  devised 
by    the   writer    designed    on   the 
ball-and-socket  plan  to  permit  of 
universal  movement  to  a  moderate 
degree,  and  also  fitted  with  draw- 
bar  springs   to  absorb  the  varia- 
tions   of   length   due    to    surging 
and     pitching.         The    ball-and- 
socket   principle    was    embodied, 
not  in  the   pipe   itself,    but   in  a 
strong    steel    frame     above     the 
pipe,     which    was    connected    by 
rubber  sleeves  in  the  usual  way. 
This  has  proved  entirely  success- 
ful, and    the    practical   result    is 
that    the    dredge    is    capable    of 
continuing  at  work  in  all  but  the 
heaviest   weather.      The   general 
construction  of   the  pipe-line  and 
joints    are   illustrated    in  figs.    2 
and  6.    The  ball  end  of  the  joint  is 
solidly  riveted    to  the    frames  on 
the  pipe,  while  the  socket  end  is 
fitted    to     slide     in    a    casing   or 
frame,  and   its   movement   is   resisted  by  springs,    as 
shown.      These    springs    are     two    in     number    and 
are    heavy  car    springs.      They  are    6{  in.    diameter 
and    8  in.   long,    and     made   of     round     steel,    i£  in. 
diameter.     The    springs  are  carried    between   spring- 
plates,    resting    against    stops    in    such    a    way    that 
the  springs  are  compressed  for  either  thrust  or  pull 
of  the  draw-bar,  and  the  whole  arrangement  is  built 
in  the  very  strongest  manner  of  steel,  and  each  joint 
is   strong   enough   vertically   to  carry   half   the   entire 
weight  of  a  pontoon  upon  it.     In  other  words,  should 
the   entire  buoyancy  be  removed   from  one  pontoon 
for  50  ft.   of  its  length  by  the  trough  of  a  wave,  its 
weight   could  be  rested   upon   the  adjoining  pontoon 
with  safety. 

This  pipe-line  has  now  been  tested  during  the 
working  season  of  1903,  and  no  breakage  or  failure 
of  these  joint  connections  has  occurred;  neither  does  the 
ball-and-socket   arrangement    show    appreciable  wear. 

DETAILS     OF     THE     DREDGE. 

Turning  now  to  the  dredge  itself,  the  general  form 
and  arrangement  will  be  seen  by  referring  to  fig.  5. 
The  hull  is  of  steel  and  is  160  ft.  long,  42  ft.  beam, 
12  ft.  6  in.  deep.  The  plating  is  generally  4- in.  thick 
on  the  bottom  and  f  in.  on  the  sides  with  t5B  in.  deck. 
The  hull  is  rounded  at  the  bilges  but  is  rectangular 
in  plan  with  rounded  ends  in  side  view.  There  is  a 
central  opening,  or  well,  through  which  the  suction- 
pipe  works.  This  well  is  8  ft.  wide,  except  at  the 
forward  end,  where  it  is  10  ft.  wide  to  admit  the  cutter, 
and  it  is  of  sufficient  length  to  receive  the  pipe.  The 
suction-pipe  is  formed  of  a  rectangular  steel  box  girder 
of  great  strength,  and  having  its  lower  horizontal  web 
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extended  in  width  so  as  to  fit  between  the  sides  of  the 
well.  The  flanges  of  this  horizontal  girder  are  formed 
of  two  angle  irons,  5  in.  by  5  in.  by  £  in.  covered 
with  a  plate  12  in.  by  fin.,  which  bears  against  the 
sides  of  the  well.  This  is  for  the  purpose  of  with- 
standing the  great  lateral  strain  due  to  feeding  the 
dredge  sideways  and  with  the  cutter  in  contact  with 
the  bottom.  The  dredge  being  designed  to  work 
at  a  depth  of  50  ft.,  the  suction-pipe  forms  a  lever 
within  the  hull,  and  both  the  hull  and  the  attach- 
ments of  the  pipe  thereto  are  of  great  strength,  to 
withstand  the  stresses  due  to  contact  with  the  bottom 
in  a  seaway  and  due  to  the  lateral  feeding.  The 
suction-pipe  is  hinged  to  the  hull  at  the  deck  by 
means  of  massive  steel  hinge  castings,  and  a  steel 
bulkhead  extends  the  entire  width  of  the  hull  at 
this  point.  The  sides  of  the  hull  are  extended  above 
the  deck  to  form  a  solid  steel  bulwark  entirely  around 
the  dredge,  the  hand  rail  being  formed  of  an  8-in.  bulb 
angle,  finished  on  the  outside  with  2\  in.  half  round. 
These  bulwarks  form  a  protection  against  the  seas 
which  sometimes  break  over  the  dredge. 

The  suction-pipe  is  suspended  from  a  double  steel 
A-frame  over  the  forward  end  of  the  well,  and  the 
lifting  winch  for  raising  and  lowering  the  suction 
pipe  is  carried  on  top  of  this  frame.  The  suspension 
tackle  ds  formed  of  two  sets  of  heavy  wire  rope  tackle, 
the  diameter  of  the  ropes  being  if  in.  The  sheaves 
are  of  cast  steel  with  turned  grooves  and  brass 
bushings.  The  hauling  parts  of  this  tackle  in  this 
way  pass  direct  to  the  drum  of  the  winch  without  the 
intervention  of  any  idler  sheaves  as  would  be  the  case 
if  the  winch  were  located  below  the  deck.  This 
arrangement  has  the  further  advantage  of  getting 
this  winch  out  of  the  hull  where  it  would  occupy 
valuable  space. 

The  main  engines  are  of  the  triple  expansion  marine 
type,  having  cylinders  20  in.,  31  in.  and  50  in.  diameter, 
by  25  in.  stroke.  They  are  adapted  to  run  at  150 
revolutions  per  minute,  with  1501b.  of  steam.  The 
engine  room  is  provided  with  a  complete  outfit  of 
all  the  usual  accessories,  including  air  pump,  feed 
pump,  surface  condenser,  heater,  bilge  pumps,  etc. 

The  material  is  excavated,  by  an  improved  rotary 
cutter,  9  ft.  6  in.  diameter,  by  9  ft.  long,  the  weight 
of  which  is  10  tons.  It  is  formed  of  steel  blades 
with  specially-designed  clearance  spaces  between 
them,  so  as  to  avoid  clogging  with  the  material  and 
the  suction-pipe  and  passages  through  the  pump 
are  made  very  large  for  the  same  reason.  The  cutter 
is  driven  by  a  pair  of  engines  placed  on  top  of  the 
suction-pipe  at  the  upper  end.  These  engines  are 
of  the  double  tandem  type  of  360  id). p.  They  are  of 
the  most  substantial  description,  with  all  bearing 
surfaces  extra  large  for  continuous  heavy  duty.  The 
gearing  and  power  transmission  for  these  engines 
is  of  exceptional  strength  and  capable  at  all  times 
of  encountering  immovable  resistances  with  lull  head 
of  steam  on  the  engines  without  risk  of  breakage. 
The  main  gearing  driving  the  cutter  is  of  cast  steel, 
5  in.    pitch    and    15  in.    face.      It    is1   worthy    of    note 
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that  during  the  whole  two  seasons  that  this  dredge 
has  been  in  service  no  breakage,  or  failure  of  any  kind, 
has  occurred  to  any  part  of  the  suction-pipe,  cutter, 
or  cutter-driving  apparatus.  This  is  due  to  the 
exceedingly  substantial  character  of  the  design  and 
construction,  and  the  direct  manner  in  which  the 
strains  are  met  ;  also  to  the  fact  that  the  engines 
are  the  weakest  part  and  can  be  stalled  at  any  time 
with  safety. 

Steam  is  furnished  by  four  boilers,  having  collec- 
tively 8,500  square  feet  of  heating  surface,  and  adapted 
for  working  pressure  of  160  lb.  There  is  coal  bunker 
capacity  of  200  tons. 

The  main  pump  is  of  the  centrifugal  type,  having 
cast-steel  runner  of  enclosed  type  and  heavy  cast" 
iron  shell. 

The  whole  of  the  operations  of  the  dredge  are  con- 
trolled from  the  pilot-house  on  the  upper  deck.  Here 
are  located  the  levers  for  both  the  bow  and  stern 
anchorage  winches  and  the  lifting  winch  for  the 
suction-pipe  ;  also  a  system  of  bells  and  signals  to 
the  engine  room.  The  pilot  house  is  so  placed  that 
the  operator  has  an  unobstructed  view  up  and  down 
the  river  ;  also  of  the  entire  discharge-pipe.  It  is 
necessary  for  the  dredge  to  get  out  of  the  channel  to 
enable  vessels  to  pass.  For  this  purpose  the  operator 
causes  the  dredge  to  remain  on  that  side  of  the  channel 
on  which  the  discharge-pipe  is  situated  and  slackens 
out  the  breasting  lines  on  the  opposite  side  so  that 
they  rest  upon  the  bottom.  The  dredge  is  fitted 
with  complete  quarters  for  a  double  crew  of  36  men, 
or  18  men  on  each  shift. 

RESULTS     ATTAINED. 

Turning  now  to  the  results  accomplished,  the  output 
month  by  month  steadily  increased  until  in  September, 
1902,  the  quantity  was  580,000  cubic  yards  ;  in 
October,  600,000  cubic  yards — this  notwithstanding 
the  defects  to  which  reference  has  already  been  made, 
and  which  were  remedied  during  the  following  winter. 
The  length  of  channel  deepened  in  September  was 
7,800  lineal  ft.,  325  ft.  wide  by  5  ft.  average  thickness 
cut,  and  in  October,  8,000  lineal  ft.  The  dredge 
thus  demonstrated  her  ability  to  deepen  the  channel 
to  30  ft.  at  the  rate  of  a  mile  and  a  half  per  month. 

Owing  to  lateness  in  starting  in  the  spring  and  to 
early  stoppage  in  the  fall  on  account  of  accident 
to  the  boilers,  the  season  of  1903  was  very  short, 
being  1:6  working  days.  During  this  time  the  work 
accomplished  was  2,671,750  cubic  yards,  scow  measure- 
ment, equal  to  an  average  of  21,200  cubic  yards 
per  day  for  the  season.  This  includes  all  delays 
from  whatever  source.  The  best  month  was  Sep- 
tember, 1903,  when  the  output  reached  the  phenomenal 
figure  of  757,100  cubic  yards.  This  was  accomplished 
in  25  days  of  SS2  working  hours,  giving  an  average 
rate  of   1,646  cubic  yards  per  hour,   or  ubic 

yards  per  day  for  the  month.  Of  this  time  460  hours 
-  tual  dredging,  being  83]  per  cent,  of  the  possible 
time. 


A   BITUMINOUS   COAL-BREAKER. 


LEWES    STOCKETT. 

The. successful  operation  of  the  coal-breaker  here  described  will  make  available  large  fields  of 
coal  in  Montana,  which,  on  account  of  the  impurities  present,  have  been  hitherto  regarded  as 
unworkable.     It  was  originally  described  before  the  American  Institute  of  Mining  Engineers.— Ed. 


DURING  the  year  1903  a  building  and  machinery 
corresponding  to  an  anthracite  coal-breaker 
was  erected  at  the  town  of  Stockett,  Cascade  County, 
Mont.,  for  the  purpose  of  breaking-up  and  cleaning 
bituminous  coal. 

The  coal  is  mined  from  a  vein  of  the  Kootenai 
group  of  the  Lower  Cretaceous  measures  having  the 
following  section  : — 


Feet.    Inches. 

Feet.    Inches. 

1              2 

Slate 

0             5 

1             6 

0             7 

Gray  coal 

1  3 

2  5 

JBone 

0             6 

1             5 

I  Coal 

7            9 

Total 1  Refuse 

1             6 

9            3 

The  vein  is  nearly  horizontal  in  position,  and  each 
bench  differs  in  quality  as  shown  in  Table  I.  - 

Table  I. — Analysis  and  Specific  Gravity  of  Stockett  Coals 


Moisture. 

Volatiles. 

Fixed 
Carbon. 

Ash. 

Sulphur. 

Specific 
Gravity. 

Per  Cent. 
4.36 
2.85 
3.05 
2.65 
3.01 

Per  Cent. 
30.90 
28.95 
25.16 
35.85 
29.55 

Per  Cent. 
54.90 
53.45 
51.55 
51.35 
52.09 

Per  Cent. 
9.85 
14.75 
20.30 
10.15 
15.35 

Per  Cent. 
2.56 
1.64 
1.33 
1.45 
1.92 

1.29 
1.29 
1.75 
1.29 
1.44 

Gray  coal 

Blacksmith  coal. 

There  are  no  partings  whatever  between  the  different 
benches  of  coal,  slate  and  bone,  the  vein  being  very 
hard  and  a  solid  mass  from  top  to  bottom,  which,  with 
a  liberal  number  of  pyrite  nodules,  called  sulphur- 
balls,  scattered  promiscuously  throughout  the  vein, 
make  the  coal  a  difficult  one  to  clean.  Previous  to 
the  building  of  the  breaker,  the  cleaning  was  done 
with  indifferent  results  by  the  miner  at  the  face,  and 
the  nut-coal  was  washed  in  a  jig.  Scarcity  of  water, 
however,  prevented  the  erection  of  a  plant  to  wash 
the  whole  product,  and  at  times  necessitated  the  shut- 
ting down  of  the  nut-coal  washer. 

The  difficulties  to  be  overcome  in  separating  the 
different  material  of  the  vein  will.be  appreciated  by 
a_study  of  their  specific  gravities,  shown  in  Table  II. 

Table  II. — Specific  Gravity  of  Material  Mined  at  Stockett. 


Sulphur  balls 
Slate 
Bone 
Gray  coal 
Coking  coal 
Other  coal 


1 -5   to 


4-140 
2-402 
1-963 
1751 
1-440 
1-290 


After  a  series  of  experiments,  a  scheme  of  treatment 
supplementary  to  the  cleaning  by  the  miner  was  deter- 
mined upon  and  carried  out,  one  of  the  requirements 
being  so  to  connect  the  new  work  to  the  old  tipple 
that  the  change  could  be  made  from  one  to  the  other 
without  delay  in  the  shipment  of  coal.  This  arrange- 
ment was  successfully  accomplished,  and  accounts  for 
some  things  about  the  building  that  may  be  open  to 
criticism — things  which  would  be  arranged 
differently  in  an  entirely  new  plant.  Ground 
was  broken  .for  the  foundations  of  the  building, 
March  26th,  1903,  the  timber-work  was  com- 
menced April  1 6th,  the  machinery  started  August 
10th,  and  has  since  been  in  continuous  operation 
every  week-day  with  gratifying  results. 

The  following  illustrations  have  been  prepared 
from  the  working-drawings  to  show  the  general 
arrangement  of  the  plant  and  the  manner  in 
which  the  machinery  has  been  installed  : — 
Fig.  1.  Ground  plan;  Fig.  2.  Longitudinal 
section  showing  especially  the  machinery  ;  Fig.  3. 
Transverse  section  showing  the  machinery  ; 
Fig.  4.  Transverse  section  showing  the  bins  ; 
Fig.  5.  Plan  at  the  screens  ;  and  Fig.  6.  Section 
of  the  tipple.  The  letters  in  the  text  of  this 
article,  referring  to  the  legends,  are  common  to 
all  of  the  illustrations. 
The  coal,  carried  from  the  mine  in  pit-cars  of  a 
capacity  averaging  about  1-5  tons  to  the  car,  is  weighed 
on  an  automatic  scale  and 
thence  dumped  by  the  cross- 
over tipple  A,  over  the  bar- 
screen  B,  12  ft.  long,  6  ft.  wide 
and  having  a  pitch  of  6  in.  to 
the  foot  with  spaces  between 
the  bars  2  in.  wide,  which 
screens  out  that  portion  already 
small  enough  (about  30  per 
cent,  of  the  total),  and,  falling 
on  the  shaking  screen  C,  having 
l-in.  round  perforations,  6-in. 
throw  and  100  strokes  per 
minute,  removes  the  slack  from  the  coal.  The 
slack  is  loaded  directly  in  the  railroad  car  or 
taken  to  the  boiler-room  by  means  of  a  wire-rope 
conveyor.  The  portion  of  the  coal  that  goes  over  the 
shaking-screen  C  slides  into  a  hopper  D,  from  which 
it  feeds  into  an  elevator  E,  consisting  of  a  rubber  belt 
16  in.  wide,  having  8 -in.  by  14-in.  buckets  placed  every 
16  in.  and  operated  with  a  speed  of  225  buckets  per 
minute,  which  elevates  the  material  to  the  top  of  the 
building. 

The  coal  that  passes  over  the  screen  B  falls  upon  a 
travelling  belt  F,  4  ft.  6  in.  wide  and  26  ft.  long, 
having  a  speed  of  33  ft.  per  minute  ;  and  from  this 
belt  any  large  pieces  of  slate,  or  other  impurities, 
machine-picks,  car-couplings,  sprags,  etc.,  are  removed 
by  men  stationed  on  either  side  and  thrown  into  a 
rock-elevator  G.  This  travelling  band  is  operated  by 
a  clutch  gear  H,  which  in  case  of  a  very  large  quantity 
of  impurities  appearing  is  thrown  out,  the  belt  stopped, 
and  all  of  the  impurities  removed  before  the  coal  drops 
into  the  rollers  /,  which  reduce  the  coal  to  a  size  not 
exceeding  a  4-in.  cube.  It  was  found  necessary  to 
reduce  to  a  4-in.  size  in  orderto  prevent  the  concealment 
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LONGITUDINAL    SECTION    SHOWING     ESPECIALLY    THE    MACHINERY. 
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FIG.   3.      TRANSVERSE    SECTION'   SHOWING 
THE    MACHINERY. 


FIG.   4.      TRANSVERSE    SECTION    SHOWING 
THE   BINS. 
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FIG.    5.      PLAN   AT   THE   SCREENS. 


FIG.    6.      SECTION    OF   THE  TIPPLE. 
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of  a  sulphur-ball  in  a  lump  of  coal.  The  rollers 
are  of  the  removable-tooth  style,  36  in.  in  diameter, 
48  in.  wide,  and  revolve  at  75  revolutions  per  minute. 

From  the  rollers  the  coal  is  elevated  by  a  continuous 
elevator  /,  having  buckets  12  in.  by  30  in.,  and  operated 
at  a  speed  of  65  buckets  per  minute.  Each  bucket 
has  a  capacity  of  no  lb.  of  coal  when  level-full,  which 
is  equivalent  to  200  tons  per  hour  ;  the  capacity  of 
the  fine-coal  elevator  E  is  90  tons  per  hour,  giving  a 
combined  elevating  capacity  of  290  tons  per  hour,  or 
2,900  tons  per  day  of  ten  hours,  an  amount  which, 
added  to  the  slack  screened  out  at  C,  gives  a  total 
capacity  of  3,200  tons  per  day. 

The  coal  elevated  by  the  elevators,  E  and  /,  is 
evenly  divided  over  the  shaking-screens  K,  5  ft.  wide 
and  46  ft.  long,  having  a  3-in.  pitch  to  the  foot,  a 
6-in.  throw  and  100  strokes  per  minute.  The  plates 
of  the  screens  have  respectively  i-in.,  i*5-in.,  2-in., 
2'5-in.,  and  3-in.  round  perforations,  and  separate  the 
coal  into  slack,  pea,  nut,  stove,  egg,  and  broken  sizes. 

The  slack  resulting  from  the  breakage  of  the  coal 
is  found  to  be  clean,  and,  not  needing  any  further 
preparation,  it  descends  through  the  hopper  L  to  the 
top  strand  of  the  conveyor  21  (having  10-in.  by  20-in. 
nights  spaced  every  3  ft.),  and  is  taken  directly  to  the 
mixed  coal-bin  5.  The  other  sizes  are  fed  by  means 
of  the  hoppers  N  into  spiral  separators  O,  which 
separate  the  greater  part  of  the  impurities  from  the 
coal.  These  impurities  pass  either  to  the  lower  strand 
of  the  conveyor  M  and  are  conveyed  to  the  rock 
elevator  G,  or  from  one  set  of  spirals  to  the  bins  R,  by 
means  of  chutes  Q,  which  give  an  opportunity  to 
re-pick  the  refuse  by  hand  and  save  any  coal  that 
may  be  in  it.  The  refuse  is  finally  loaded  into  railroad- 
cars  and  used  by  the  railroad  for  widening  banks,  etc. 

From  the  spirals  O  the  coal  drops  on  to  two  picking 
bands  P,  4  ft.  wide,  50  ft.  long  and  having  a  speed  of 
40  ft.  per  minute,  which  convey  it  to  the  mixed  coal 
bin  S  and  gives  an  opportunity  to  pick  out  by  band 
any  impurities  not  removed  in  the  spirals ;  from  one 
set  of  spirals,  inclined  chutes  T  pass  the  coal  into  bins 
U  for  loading  straight  sizes,  any  remaining  impurities 
being  removed  by  hand  while  the  material  is  on  these 
chutes.     , 

The  rock  elevator  G,  having  continuous  buckets 
12  in.  by  30  in., and  speed  50  buckets  per  minute,  elevates 
the  impurities  into  a  bin  X,  from  which  it  is  loaded 
into  a  6-ton  car  and  hoisted  by  a  pair  of  geared  tail- 
rope  engines,  with  10-in.  by  18-in.  cylinders,  to  the 
top  of  the  adjoining  hill  and  automatically 
dumped. 

The  machinery  of  the  entire  plant  is  driven  by  a 
double  engine  W,  with  cylinders  1 3-in.  by  18  in.,  running 
1 50  revolutions  per  minute ;  the  connection  to  the 
first  and  second  line-shafts  being  made  by  rope  drives, 
and  all  other  connections,  of  rubber  belts. 

From  the  bins  S  and  U  the  coal  is  loaded  into  rail- 
road-cars, a  box-car  loader  being  placed  opposite  the 
chute  5  to  load  box-cars.  The  cars  are  weighed  on 
the  scale  V,  and  it  may  be  of  interest  to  know  that, 
when  loading  the  mixed-coal  into  box-cars,  the  entire 
product  of  the  breaker  passes  through  an  opening  1 2  in. 
by  14111.  in  area.  . 

The  building  is  heated  by  steam-coils  supplied  with 
live  steam,  and  is  lit  by  incandescent  electric  lights; 
It  has  two  stand-pipes  with  hose-connections  and  hose 
for  fire-protection. 

On  account  of  the  slight  difference  in  the  specific 
gravity  of  the  gray  coal  and  the  bone,  the  spirals  are 
adjusted  so  as  to  retain  only  the  slate  and  flat  sulphur 
balls,  leaving  the  bone  to  be  removed  by  hand.  The 
round  sulphur  balls,  which  on  account  of  their  shape 


are  the  first  to  leave  the  spirals  and  go  with  the  coal 
also  have  to  be  removed  by  hand. 

The  results  obtained  are  given  below,  showing  the 
peicentages  of  refuse  in  the  various  sizes  : — In  pea 
coal,  4  ;  in  nut  coal,  3  ;  in  stove  coal,  3  ;  in  egg  ccal, 
2  ;  in  broken  coal,  1  ;  and  in  mixed  coal,  2-5  per  cent. 
Of  2,000  tons  of  the  mine-product,  which  is  daily 
dumped  into  the  breaker,  200  tons  of  the  various 
impurities  are  removed,  and  these  impurities  do  not 
contain  on  an  average  over   1  per  cent,  of  coal. 

The  mixed  coal  is  used  by  the*  railroads  as  a  loco- 
motive fuel,  and  proves  an  excellent  article ;  the 
various  sizes  are  used  in  the  commercial  trade,  the  slack 
and  pea  sizes  making  the  very  best  of  boiler  fuel. 

The  cost  of  the  breaker    in  the  section  where  the 
highest   wages   are   paid    in   the   United    States    and 
where   freight  is  a  very  large  item,  was    ^8,857   17s.  8d. 
divided  as  follows  : — 


General  expense 

£9S     8 

6 

Foundations 

509    9 

5 

Lumber 

75i    10 

5 

Machinery 

2,659     7 

0 

Separators 

573  U 

7 

Scale 

25   is 

1 

Hardware 

167   17 

11 

Labor 

2,229     6 

9 

Freight  .  . 

1,842-  10 

6 

Total .£8,857    17     8 

The  above  figures  include  300,000  ft.  of  lumber  and 

400  yards  of  masonry,  as  well  as  duplicate  pieces  for 

all  of  the  parts  of  the  machinery  that  are  liable  to 

break  or  wear  out. 

The  cost  of  operation  of  the   plant  over  and   above 

the    force    previously   used    on   the   old   tipple  is   as 

follows  : — 

Coal  inspector  on  lower  picking  band  £0  12     6 
3  men  on  lower  picking  band         .  .      in     3 
1  man  looking  after  screens  .  .  .     o   10     5 

1  man  looking  after  spirals  .  .     012     6 

15  boys  picking  slate,  etc.  ..      326 

I  breaker  boss  . .  . .  .  .     0126 

1   engineer,  also  hoists  the  rock    .  .     o  16     8 
1  machinist,      oils       and       keeps 
machinery   in  order  . .  .  .     o    14     7 

1  man  loading  rock  . .  . .      010     5 


£9     3    4 
1,500  tons  (i,8oo  less  300  slack)  per  ton        .  .  0.03 

To  which  add  interest  on  investment,  taxes, 
insurance,  wear  and  tear,  supplies  used  and 
repairs,  which  as  near  as  can  be.  estimated 
is        . .  .  .  . .  .  .  .  .  .  .  0.03 


Total  additional  qost  per  ton  .  .  .  .  0.06 

The  largest  item  of  cost,  however,  comes  from  the 
decreased  production  from  what  was  formerly  shipped 
by  reason  of  the  removal  of  the  impurities  ;  the  total 
cost  being  now  divided  by  1,500  tons  of  lump-coal  as 
compared  with  1,700  tons  formerly;  this  is  met  by 
the  increased  price  received  for  the  coal,  and  which 
at  the  increased  price  is  a  cheaper  fuel  to  the  con- 
sumer than  the  former  product  at  the  lower  figure. 

The  success  of  this  plant  will  make  available  large 
fields  of  coal  in  Montana,  which  on  account  of  the 
impurities  present  were  hitherto  regarded  as  unwork- 
able. However,  it  is  only  with  coals  hard  enough  to 
keep  their  shape,  and  where  a  marked  difference  exists 
both  in  the  specific  gravity  and  the  shape  of  the  coal 
and  the  impurities,  that  the  spirals  will  work  success- 
fully. 


A    NEW    AUTOMATIC 
WEIR  CRE5T. 


■P 


E.    O.    MAWSON,  Executive  Engineer,  Public  Works  Department,  Bombay. 

The    writer    gives    a    concise    account    of    a    New  Automatic    Weir  Crest  which    effects  the 
storage  of  water,  while  at  the  same  time  avoiding  the  risk  of  inundation  after  heavy  rains. — Ed. 


FLASH-BOARDS  and  temporary  crests, 
placed  on  the  top  of  permanent  masonry 
weirs,  which  can  be  removed  during  heavy 
rains  and  replaced  on  the  subsidence  of  the 
flood,  have  for  long  been  used  in  tropical 
countries  to  collect  and  store  the  normal  flow 
above  the  permanent  top  of  the  weirs. 

Owing  to  the  increasing  spread  of  the  con- 
tours, a  temporary  obstruction  on  the  top  of 
a  weir  of  only  a  few  feet  in  height  will  often 
double  the  capacity  of  a  reservoir.  The  great 
objection  to  their  use  is  the  difficulty  encoun- 
tered in  promptly  removing  them  on  the 
approach  of  floods,  and  their  replacement  when 
the  flow  begins  to  diminish  with  sufficient  speed 
to  prevent  loss  of  water. 


NEED    FOR    AN    AUTOMATIC    DEVICE. 

In  tropical  rivers  the  floods  are  very  heavy, 
and  the  volume  of  water  during  storms  increases 
with  extraordinary  rapidity.  A  small  stream 
will  in  a  few  hours  become  a  raging  torrent. 
The  subsidence  of  the  discharge  to  normal 
limits  is  equally  rapid,  and  it  is  a  matter  of  the 
greatest  difficulty  to  remove  the  temporary 
crest  in  time  to  allow  the  flood  free  passage, 
and  to  replace  the  crest  on  the  diminution  of 
the  discharge  quickly  enough  to  prevent  a  large 
quantity  of  the  water  going  to  waste.  Failure 
to  promptly  remove  the  crest  results  in  the  in- 
undation of  the  property  above  the  weir,  and 
possibly  in  the  destruction  of  the  dam  itself  ; 
while  any  hitch  in  replacing  the  crest  may  mean 
grave  loss  of  water,  entailing  the  drying  up  of 
the  irrigated  crops.  The  automatic  sluice  gates 
described  below  have  been  designed  to  elimi- 
nate the  unreliable  human  element  necessary 
for  working  ordinary  crests  and  sluice  gates,  and 
the  disastrous  consequences  which  invariably 
follow  any  failure  to  remove  the  crest  on  the 
approach  of  sudden  floods. 

It  is  hardly  necessary  to 
point  out  the  great  importance 
of  giving  adequate  relief  and 
providing  a  free  passage  for 
floods  and  at  the  same  time 
insuring  the  certainty  of  the 
the   diminishing    flow   to   a   fixed 


FIG.    I— DESIGN    FOR    IRON    GATES  ON   WEIR   CREST. 


THE    WORKING     OF     THE     NEW    QATE8. 

The  action  of  the  gates  is  as  follows  :  The 
floodway  to  be  raised  is  divided  into  any  con- 
venient number  of  spans  by  masonry  piers,  or 
by  wooden  or  iron  frames  placed  on  the  top  of 
a  masonry  weir.  The  sluice  gates  are  fitted  in 
each  span.  The  up-stream  gates  resting  against 
facing  frames  fixed  to  the  piers,  form  a  con- 
tinuous water-tight  barrage  holding  up  the  water 
above  the  weir  ;  the  down-stream  gates  form 
the  means  whereby  the  up-stream  gates  are 
relieved  from  pressure  and  opened  during 
floods. 

The  manner  in  which  the  gates  act  is  shown 
in  the  accompanying  figures.      The  two  sluice 
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gates  are  connected  by  chains  or  wire  ropes 
acting  on  segmental  levers  ;  when  the  water 
overflows  into  the  space  between  the  two  gates 
it  gradually  counterbalances  the  pressure  on  the 
up-stream  and  accumulates  pressure  on  the 
down-stream  gate,  causing  the  gates  to  open 
and  providing  a  passage  beneath  them  for  the 
flood-water,  which  would  otherwise  all  pass 
oyer  their  tops.  As  the  volume  of  the  flood 
rises  or  falls  the  sluice  gates  adjust  themselves 
automatically  to  the  flow,  opening  and  closing 
in  proportion  as  the  volume  of  flood-water 
increases  or  decreases. 

When  the  gates  are  fully  opened  the  up- 
stream gate  is  horizontal,  thus  offering  the 
least  possible  obstruction  to  the  flood,  while 
the  down-stream  gate  lies  at  a  slope,  parallel 
with  the  direction  of  the  stream  filaments. 
The  gates  are  constructed  of  metal  or  wood. 
For  heads  over  seven  or  eight  feet,  and  where 
large  volumes  of  water  pass  over  the  gates,  it  is 
advisable  that  they  be  made  of  metal ;  but  in 
very  many  instances  wooden  shutters,  braced 
and  strengthened  by  iron,  will  be  all  that  is 
necessary. 

In  exceptionally  high  floods  the  water  passes 
clear  over  the  gates  without  submitting  them  to 
any  strain,  the  sluice  gates  when  fully  open 
lying  parallel  to  the  direction  of  the  filaments  of 
the  stream.  The  gates  may  rest  against  facing 
frames  built  into  the  piers,  or  the  water-tight 
joints  between  the  sluice  and  the  masonry  may 
be  formed  by  rods  attached  to  the  gate,  which 
are  pressed  into  the  V-shaped  spaces  between 
the  sluices  and  the  side  walls  and  sill  of  the 
framework  when  the  gates  close. 

They  are  essentially  simple  in  detail  and 
construction,  and  possess  only  the  simplest 
mechanism.  Each  set  of  gates  in  a  series  acts 
independently  of  the  others,  and  they  can  be 
erected  for  any  spans — as,  for  instance,  between 
the  piers  of  existing  bridges.  The  main  use  of 
the  gates  is  for  raising  the  level  of  tanks  and 
weirs,  while  leaving  a  free  passage  of  flood- 
water.  Placed  in  the  spill  way  of  a  tank,  they 
greatly  increase  the  storage  capacity  of  the 
reservoir  ;  while,  erected  on  the  top  of  a  river 
weir,  they  raise  the  level  of  flow,  allowing  it  to 
be  taken  off  at  a  higher  point  than  would  other- 
wise be  possible,  reducing  the  cost  of  the  canal 
cutting  and  bringing  extra  land  under  control 
for  irrigation.  When  the  streams  are  heavily 
silt-laden,  the  effect  of  the  automatic  weir  is : 
First,  to  deposit  heavier  particles  in  the  pool 
above  the  weir,  which  are  subsequently  scoured 
out  by  heavy  floods  ;  and  secondly,  to  distribute 
the  fine  fertilising  silt  over  the  irrigated  land, 
instead  of  carrying  it  in  suspension 
to  waste.  The  extra  head  obtained 
is  of  great  importance  on  weirs, 
forming  the  source  of  power  for 
hydraulic  machinery  such  as  tur- 
bines, etc. 


PAS3ING     OFF     FLOOD-WATER. 

Automatic  sluice  gates  placed  at  intervals  in 
the  banks  of  a  canal  or  inundation  river, 
parallel  to  the  stream,  maintain  the  water  at  a 
constant  level  and  automatically  discharge  all 
excess  flow,  thus  preventing  the  disastrous 
breaches  in  the  embankments  due  to  sudden 
floods  which  result,  not  only  in  the  submersion 
of  large  tracts  of  land,  but  also  in  loss  of  crops 
due  to  want  of  water  while  the  damaged  em- 
bankments are  being  repaired.  Such  gates 
as  those  described  above  can  be  used  to  pass 
canals  over  depressions  and  small  streams  when 
the  cross  drainage  is  intermittent  and  of  small 
volume,  thus  saving  expensive  aqueducts  or 
super-passages,  the  flood- water  escaping  through 
the  gates. 

By  carrying  the  canal  water  across  the  river 
by  an  automatic  weir,  instead  of  by  an  aqueduct 
or  super-passage,  the  canal  can  be  run  on  the 
most  economical  alignment,  and  any  flow  in  the 
river  is  picked  up  and  forms  an  addition  to  the 
canal  supply. 

In  crossing  depressions  in  steep  sidelong 
ground,  an  opening  may  be  left  in  the  upper 
bank  of  the  canal  to  allow  the  passage  of  flood- 
water,  an  automatic  weir  being  placed  opposite 
to  this  opening  in  the  down-stream  bank.  The 
area  covered  by  the  back  water  will  gradually 
silt  up,  forming  valuable  land  at  or  about  the 
level  of  the  canal  which  will  be  easily  irrigable. 

On  the  crest  of  the  spill-way  of  tanks  these 
gates  increase  the  storage  of  the  reservoir.  On 
the  crest  of  the  river  weirs  they  raise  water 
from  the  trough  and  make  it  available  for  irri- 
gation or  water  power  at  a  higher  level.  By  a 
series  of  such  barrages  a  river  can  be  converted 
into  a  consecutive  chain  of  storage  tanks.  For 
canal  escapes  and  on  inundation  rivers  they 
serve  to  maintain  a  fixed  level  and  pass  off 
flood  water,  and  they  can  be  used  on  weirs 
across  streams  for  canal  crossings. 

In  addition,  they  are  also  useful  for  regulators 
in  drainage  channels,  for  heading  up  water  at 
intervals  in  a  canal,  to  facilitate  the  discharge 
through  distributaries. 


FIG.    2. — NEW 


AUTOMATIC     WEIR     CREST. 
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GEORGE    C.    MACK/ROW,   M.I.X.A. 

Mr.  Mackrow  presents  details  of  a  proposal  for  coaling  ships  at  sea,  as  recently  placed 
before  the  Royal  United  Service  Institution.  The  arrangement  has  been  designed  by  the  author, 
in   conjunction  with  Mr.  Herbert  Cameron. — Ed. 


THE  coaling  of  war  vessels  at  sea  is  now  receiving 
serious  attention  both  by  the  British  Admiralty 
and  most  foreign  navies.  The  importance  of  the  subject 
cannot  be  over-estimated,  as  the  object  lessons  received 
in  the  late  Cuban  War  have  impressed  themselves 
on  the  minds  of  all  Naval  Powers,  and  from  that  time  to 
the  present  various  methods  have  been  proposed,  but 
only  one  has  yet  been  practically  tested  at  sea.  This 
was  the  Miller  Conveyor,  which  has  been  somewhat  im- 
proved upon  and  tried  by  the  British  Admiralty  with 
some  success,  but  it  leaves  much  to  be  desired  yet. 
The  writer  believes  that  only  by  means  of  a  suspended 
weight  can  a  constant  tension  be  maintained  on  the 
line,  and  on  this  principle  has  been  produced  a 
thoroughly  practical  arrangement  which  has  been 
tested,  both  by  models  and  full-sized  gear,  as  far  as  it 
is  possible  on  land.  The  Thames  Ironworks,  Ship- 
building and  Engineering  Company,  Ltd.,  await  an 
opportunity  of  testing  it  at  sea. 

The  arrangement  proposed  for  transporting  coal 
or  other  stores  from  the  collier  or  transport  to 
the  battleship  or  cruiser  is  as  follows  :  At  the  fore 
part  of  the  collier  or  transport  is  placed  a  cylindrical 
tube  built  of  steel  plates  and  angles  and  about  5  ft. 
or  6  ft.  diameter,  stepping  upon  the  floors  of  the 
vessel  and  sufficiently  high  above  the  deck  of  the  collier 
to  keep  the  bags  of  coal  well  clear  of  the  water,  say 
40  ft.  to  50  ft.  at  the  collier  and  some  30  ft.  to  35  ft. 
at  the  battleship.  This  will  keep  the  bottom  of  the  bags 
about  12  ft.  clear  of  the  water.  Within  the  above- 
mentioned  tube  or  slewing  jib  we  suspend  a  weight 
supported  from  the  crown  of  the  tube,  having  a 
double  set  of  pulley  wheels  placed  side  by  side,  the 
two  standing  parts  being  joined,  and  thus  forming 
a  bight  in  the  tube,  and  the  two  hauling  parts  carried 
out  some  300  ft.  to  400  ft.,  and  being  joined  also 
at  the  battleship,  forming  a  bight  there,  we  have  a 
complete  endless  line,  one  half  of  which,  passing  over 
one  set  of  pulley  wheels,  forms  the  incoming  line, 
the  whole  line  being  endless.  This  line  is  kept  in 
motion  by  the  driving  wheel  round  which  the  bight 
is  carried  in  the  tube  in  the  collier,  which  is  driven 
by  a  small  steam  engine  or  electric  motor  placed  at 


the  head  of  the  tube.  To  place  the  bags  of  coal  on 
the  outgoing  line  while  the  latter  was  in  constant 
motion,  became  a  matter  of  no  small  moment,  but 
which  has  been  very  successfully  dealt  with  by  the 
following  gear :  On  the  fore  side  of  the  vertical  tube, 
or  slewing  jib,  we  attach  two  vertical  tubes  about 
3  in.  diameter  with  a  spiral  slot  cut  throughout  the 
whole  of  each  length,  having  a  free  wheel  at  the 
lower  end,  and  a  special  form  of  sprocket  wheel  at  the 
upper  end,  which  is  also  kept  in  motion  by  the  above- 
mentioned  engine  or  motor  at  the  head  of  the  slewing 
jib.  Within  these  small  tubes  a  series  of  trolleys 
are  carried  connected  by  short  lengths  of  chain  with 
tightening  screws  here  and  there  forming  an  endless 
train  of  trolleys,  and  to  each  trolley  there  is  fixed 
a  large  hook  which  projects  through  the  slot  in  the 
tubes.  This  slot  is  so  cut  as  to  bring  the  hooks  into 
position  at  the  bottom  of  the  hoist  so  as  to  lay  hold 
of  a  double  hook  attached  to  each  coal  bag.  The 
trolleys  each  in  turn  lift  a  bag  of  coal  of,  say,  200  lb- 
to  the  head  of  the  slotted  tube  where  the  slot,  being 
cut  slightly  spiral,  so  guides  the  hook  as  to  turn  it 
downwards,  and  thus  throw  the  bags  off  the  hook  on  to 
what  we  call  a  "shunt  bar,"  one  end  of  which  is  carried 
by  the  vertical  tube,  the  other  end  being  supported 
by  the  endless  line.  When  the  one  hook  on  the  bag 
has  been  thrown  off,  the  other  hook,  which  has  a 
small  roller  in  its  throat,  carries  the  bags  down  the 
shunt  bar,  which,  being  placed  a  foot  or  so  above 
the  endless  running  line  and  resting  at  the  lower 
part  on  the  running  line,  gives  an  impetus  to  the  bags 
travelling  down  the  shunt  bar  by  which  they  attain 
the  same  speed  as  the  running  line  by  the  time  they 
reach  it,  and  thus  avoid  all  shock.  The  bags  of  coal 
by  this  means  are  placed  on  the  line  at  an  equal 
distance  apart  and  in  number  according  to  the  distance 
the  collier  and  battleship  are  arranged  to  work  apart, 
say  some  300  ft.  The  bags  of  coal  as  they  reach 
the  free  wheel  on  the  battleship  are  again  auto- 
matically transferred  from  the  running  line  on  to 
another  shunt  bar,  and  are  thus  landed  at  any  desired 
part  of  the  deck  of  the  battleship  or  cruiser.  The 
empty  bags  being  returned  by  means  of  the  incoming 
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line  to  the  collier,  some  halt-dozen  bags  can  be  put 
ther  and  carried  by  one  hook  or  sent  separately 
as  desired,  and  when  they  have  reached  the  slewing 
jib  in  the  collier  they  are  also  automatically  trans- 
ferred from  the  running  line  by  means  of  a  shunt 
bar  and  sent  down  to  the  deck  of  the  collier  to  be 
refilled  and  the  same  operation  repeated. 

The  above  is  an  explanation  of  the  method  of 
transporting  automatically  the  coal  or  any  stores 
in  bags  from  the  collier  to  the  battleship  or  cruiser, 
and  can  be  fitted  in  the  forepart  of  any  vessel, 
rablv  in  the  foremost  hatchway,  where,  by 
securing  a  steel  plate  and  angles  to  the  coamings, 
or  decking  over  the  fore  part  of  the  hatch  and  cutting 
a  circular  hole  in  this  deck  to  allow  the  tube  or  slewing 
jib  to  pass  through,  it  will  give  the  required  lateral 
support  ;  the  heel  of  the  tube,  being  supported  on  a 
pivot  on  the  floor  of  the  vessel,  will  carry  the  entire 
weight  of  the  tube,  tension  weight,  endless  line,  etc. 
This  tube  or  slewing  jib  is  made  to  slew  in  order  that 
the  collier  may  be  able  to  tow  direct  astern  or  on  the 
quarters  of  the  battleship,  and  so  the  endless  line  be 
kept  with  a  direct  lead  from  the  sheaves  in  the  head 
of  the  jib  to  the  sheaves  on  the  shear  legs  or  gantry 
in  the  battleship.  The  slewing  of  the  jib  is  under  the 
control  of  the  man  in  charge  at  the  head  of  the  jib 
or  tube,  who  from  that  point  can  control  also  the 
hoisting  of  the  coal  and  the  transporting  to  the  battle- 
ship, and  stop  or  start  in  an  instant  any  one  of  the 
operations.  To  bring  the  coal  in  bags  to  the  heel 
of  the  hoist  above  described,  special  arrangements 
would  have  to  be  made  if  the  operation  is  to  be  done 
quickly.  If  an  ordinary  collier  or  cargo  vessel  is 
employed  it  will  be  necessary  to  have  derricks  over 
each  hold,  the  men  in  the  hatchways  filling  the  bags, 
which  must  then  be  hoisted  above  deck,  where  from 
the  holds  on  each  side  of  the  deck  we  propose 
to  fit  a  portable  rail  along  one  side  of  the  deck, 
say  the  starboard  side,  which  will  carry  the  bags 
of  coal  to  the  aft  side  of  the  heel  of  the  slewing 
jib,  where  a  feeding  ring  with  a  series  of  scores 
cut  in  it  is  kept  revolving  round  the  slewing  jib, 
and  will  carry  each  bag  in  its  turn  from  the  after 
side  of  the  jib  to  the  fore  side,  where  the  hook 
in  the  hoisting  gear  before  referred  to  will  catch 
the  hook  on  the  bag  and  so  hoist  it  to  the  head  of 
the  jib.  The  portable  rail  referred  to  will  pass  across 
the  deck  abaft  the  jib  and,  being  continued  along  the 
port  side  of  the  deck,  will  enable  the  empty  bags  to  be 
transferred  aft  'to  the  various  hatchways  to  be  re- 
filled, and  the  same  operation  to  be  again  performed. 
If  the  collier  or  cargo  steamer  were  a  large  vessel  it 
would  be  well  to  fit  a  slewing  jib  at  the  after  end 
also,  and  thus  supply  two  vessels  at  the  same  time, 
one  ahead  and  one  astern.  This  arrangement 
would    obviate     the    necessity   of    carrying    the  coals 


from  the  after  hold  over  the  bridge  deck,  which  is 
generally  built  over  the  engine  and  boiler  room. 
One  of  the  objections  raised  to  the  tension  weight 
has  been  that  there  would  be  a  tendency  to  draw- 
trie  collier  to  the  battleship  and  thus  allow  the 
weight  to  come  to  rest  at  the  bottom  of  the 
slewing  jib,  when  the  tension  would,  of  course,  cease; 
but  in  such  a  case  it  would  be  easy  to  put  the  helm 
of  the  collier  over  p.  few  degrees,  when  the  required 
resistance  would  be  obtained.  The  jib  being  capable 
of  slewing,  the  tension  line  would  always  lead  fair 
from  one  vessel  to  the  other,  even  if  the  collier  was 
towed  off  the  quarter  of  the  battleship;  in  fact,  if 
occasion  arose,  the  collier  could  coal  equally  well  from 
her  broadside  to  the  battleship. 

With  regard  to  the  bagging  of  the  coal  the  writer 
believes  the  usual  method  of  filling  the  bags  from  the 
open  hatches  of  the  coal  lighter  to  be  a  very  primitive 
one.  A  large  quantity  of  coal  can  no  doubt  be  put 
into  the  bags  by  hand,  but  the  greater  quantity  has 
to  be  lifted  by  shovel,  and  the  men  are  exposed  to 
the  sun,  rain,  and  at  times  bitter  winds,  dangerous  to 
health — and  a  slow  method  withal. 

A  twin  screw  collier  has  therefore  been  designed 
with  special  provision  for  bagging  the  coal  more  rapidly 
and  with  more  comfort.  The  following  particulars 
are  for  a  vessel  to  carry  5,000  tons  of  coal  with  a 
speed  of  15  knots:  Length  450ft.,  breadth  50  ft., 
depth  36  ft.  9  in.,  draft  26  ft.,  displacement  11,000 
tons  ;  propelling  machinery,  twin  screw  triple  ex- 
pansion, of  5,600  i.h.p.  for  the  above  speed.  These 
dimensions  can,  of  course,  be  varied  to  suit  the 
requirements  of  the  service.  In  this  design  the 
"Express"  transporter  gear  was  placed  forward 
and  the  propelling  machinery  right  aft,  so  that 
the  whole  of  the  coal  should  be  carried  forward, 
giving  a  clear  run  for  the  coals  from  each  of  the  holds 
forward  to  the  slewing  jibs  or  transporters.  The 
space  forward  of  boiler  room  was  divided  into  four 
athwartship  compartments,  which,  with  the  middle 
line  bulkhead,  will  make  eight  compartments  in  all, 
These  compartments  will  be  fitted  each  with  a  steel 
sloping  roof  forming  a  tunnel,  the  roof  stopping  about 
3  ft.  6  in.  short  of  each  side,  which  will  leave  an 
opening  54ft.  long  and  3  ft.  bin.  wide,  down  which 
the  coal  will  pay  by  its  own  gravity  on  to  a  bench 
running  the  whole  length  of  the  space.  At  the  front 
of  these  benches  the  men  will  be  stationed  filling  the 
coal  bags,  which  are  suspended  on  two  horns,  the  coal 
being  raked  by  hand  into  the  bags.  The  bags,  when 
filled,  are  hooked  on  to  an  overhead  .rail  and  run 
to  the  fore  end  of  the  compartment  to  be  transferred 
to  a  hoist,  which  will  carry  them  to  the  upper 
deck  where  they  will  be  again  carried  on  rails  to 
the  heel  of  the  slewing  jib  or  transporter  as  before 
described. 


J.    C.    R.   ADAMS. 

The  previous  article  showed  the  conditions  to  be  observed  in  designing  a  successful  portable 
steam  engine.  The  author  now  proceeds  to  give  practical  illustrations  from  leading  types  of 
modern  engines.     The  series  will  be  continued  in  the  following  issue. — Ed. 


II. 


HAVING  last  month  noticed  at  some 
length  the  leading  features  to  be 
considered  in  the  design  and  construction 
of  a  successful  portable  engine  and  boiler, 
we  shall  now  have  the  opportunity  of  seeing 
how  far  the  requirements  we  have  sketched  out 
are  fulfilled  by  the  principal  manufacturers  in 
this  country,  some  of  whom  have  turned  out 
in  their  time  twenty,  forty,  and  even  sixty  thou- 
sand locomobiles.  They  have  put  into  their 
work,  as  it  went  on,  the  results  of  accumulated 
experience,  tending  always  towards  simplicity. 

The  fads  and  eccentricities  common  thirty 
years  ago  have  all  disappeared,  and  with  very 
minor  differences  in  detail,  as  an  inspection  of 
our  engravings  will  show,  the  present  day  loco- 
mobile has  settled  down  into  a  permanent  type 
— the  product  of  independent  methods  converg- 
ing upon  a  central  idea. 

With  a  view  of  presenting  each  firm's  speci- 
alities upon  a  common  basis  for  purposes  of 
comparison,  the  engine  we  illustrate  in  each 
case  is  understood  to  be  the  8-h.p.  single- 
cylinder  pattern,  exactly  as  made  and  sold, 
without  any  extras  whatever. 

MESSRS.    CLAYTON     AND    SHUTTLEWORTH,    LTD. 

In  dealing  with  the  eight  or  ten  prominent 
firms  whose  manufactures  we  shall  attempt 
to  describe,  we  begin,  appropriately  enough, 
with  the  name  of  Messrs.  Clayton  and  Shuttle- 
worth,  Ltd.,  of  Lincoln,  the  oldest  house  in 
the  trade,  to  whom,  we  believe,  the  credit 
of  introducing  the  typical  portable  engine  upon 
a  commercial  scale  is  due. 


We  have  already  mentioned  the  flush- topped 
boiler,  which  is  one  of  the  characteristic  features 
of  Messrs.  Clayton's  engines,  and  we  may  further 
note  in  passing  that  they  do  not  adopt  the 
modern  screwed  longitudinal  boiler  stays,  ad- 
hering to  the  older  and  less  direct  plan  of 
securing  the  stay  rods  by  means  of  a  pin- 
connection  to  pairs  of  angle-irons  riveted 
inside  the  end  plates. 

Messrs.  Clayton  and  Shuttleworth's  cylinder 
is  shown  in  figs.  5  and  6.  As  will  be  seen, 
it  is  effectively  steam-jacketed,  the  steam 
passing  through  the  jacket  on  its  way  to  the 
starting  valve  C,  the  latter  being  a  sliding 
shutter  or  valve,  worked  by  a  long  wrought- 
iron  lever.  The  steam  is  admitted  to  the 
cylinder  through  the  small  elbow  pipe  J,  "  which 
forms  the  only  steam  joint  with  the  boiler, 
and  can  be  removed  without  disturbing  any 
other  part."  The  construction  of  the  cylinder, 
with  all  its  details,  is  so  clearly  shown  in  figs. 
5  and  6  that  we  need  not  dwell  further  upon 
it.  The  planed  cast-iron  saddle  to  which  the 
cylinder  is  secured  is  bolted  to  the  boiler,  as 
also  are  the  two  cast-iron  crankshaft  brackets. 
Messrs.  Clayton  and  Shuttleworth  have  not  yet 
adopted  the  principle  of  forming  these  details 
in  steel  and  riveting  them  to  the  boiler. 

The  attachment  of  the  crankshaft  plummer- 
blocks  to  their  brackets  is  shown  in  detail  in 
fig.  7.  Both  plummer-blocks  are  rigidly  stayed 
by  tie-rods,  the  right-hand  one,  in  the  usual 
way,  to  a  lug  on  the  cylinder  ;  the  left-hand 
one  to  a  point  on  the  firebox  casting — a  method 
peculiar,   we  believe,    to   Messrs.   Clayton   and 
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FIG.   4.       MESSRS.    CLAYTON    AND    SHUTTLEWORTHS    PORTABLE    STEAM    ENGINE. 


Shiittleworth.  The  expansion  of  the  boiler,  and 
consequent  movement  of  the  brackets  under  the 
plummer-blocks,  is  provided  for  by  the  enlarged 
D-shaped  holes,  through  which  the  two  bolts 
of  similar  section  (seen  in  the  lower  part  of 
rig.  7)  pass,  connecting  the  plummer-blocks  to 
the  brackets. 

The  crank-bearings,  of  gun  metal,  are  made 
in  three  parts,  fitted  with  inclined  external 
faces,  bearing  against  adjustable  wedges. 

By  easing  screw  C,  and  tightening  screw  B, 


the  bottom  part  is  raised,  and  by  drawing  up 
either  or  both  of  the  side  wedges,  the  alignment 
of  the  crankshaft  can  always  be  preserved,  even 
though  the  brasses  wear  unequally. 

Messrs.  Clayton's  adjustable  eccentric  for 
varying  the  steam  admission  to  the  cylinder 
is  shown  in  fig.  8.  It  will  be  seen  that  the 
eccentric  itself  is  not  directly  attached  to  the 
crankshaft,  but  is  clamped  to  a  fixed  circular 
disc,  across  which  it  can  be  moved  to  the 
indications   of  the  pointer,   and   tightened  up 
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governor,  Messrs.  Foster  do  nol 
a})pear  to  have  adopted  designs 
which  call  for  special  comment  by 
the  writer. 

Nevertheless,  this  engine  has 
always  found  peculiar  favour  with 
the  British  farmer,  and  assisted 
no  doubt  by  Messrs.  Foster's 
excellent  workmanship,  has  built 
up  for  them  a  large  and  continually 
increasing  trade. 


MESSRS.  E 

'Messrs. 


FIG.    5.      SECTION    THROUGH    VALVE    CHEST 
(Messrs.  Clayton  and  Shuhieworth, 

to  give  the  period  of  admission  required.  The 
path  of  the  eccentric  in  its  movement  across 
the  disc  is  at  such  an  angle  with  the  crank  that 
a  uniform  lead  is  maintained  whatever  the  cut- 
off may  be.  The  marking  of  the  cut-off  points 
is  duplicated,  so  that  variable  expansion  is 
obtained  in  whichever  direction  the  engine  is 
desired  to  run. 

It  should  be  noted  that  this  engine  is  fitted 
with  the  now  very  generally  adopted  trunk 
guide  to  the  piston-rod,  the  outer  end  of  the 
trunk  being  secured  to  the  boiler  by  a  bolted 
bracket.  Finally,  the  axles  of  the  road  wheels 
merit  a  passing  notice,  those  for  the  hind  wheels 
being  attached  to  the  firebox  casing  by  circular 
flanges  bolted  on  ;  the  front  axle  being  connected 
to  the  turn-plate  by  a  species  of  universal  joint 
which  allows  of  the  requisite  movement  in 
the  fore-carriage  when  travelling  over  an 
uneven'  road 

MESSRS.    WILLIAM    FOSTER  AND    CO.,  LTD. 

Messrs.  William  Foster  and  Co.,  Ltd..  of 
Lincoln,  one  of  the  four  great  firms  havi  ng 
its  headquarters  in  the  locomobile  metropolis, 
send  us  examples  of  their  single -cylinder  port- 
able engines,  from  2  J  to  14  nominal  h.p. 

With  the  exceptions  of  the  external  steam 
inlet   and  starting   valve   and   the   high-speed 


R.    AND    F.    TURNER,    LTD. 

E.  R.  and  F.  Turner, 
Ltd.,  of  St.  Peter's  and 
Grey  Friars'  Works, 
Ipswich,  are  a  firm 
of  very  old  standing, 
who  as  far  back  as 
1872  competed  at  the 
Cardiff  trials  of  the 
Royal  Agricultural 
Society  with  very 
marked  success  as 
regards  economy  of 
fuel,  2*9  lb.  of  coal 
per  i.h.p.  per  hour 
being  their  official 
record. 
For  '  many  years  this  firm,  almost  alone 
amongst  British  manufacturers,  recognised  the 
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FIG.    6.      TRANSVERSE   SECTION    OF   CYLINDER. 

(Messrs.  Clayton  and  Shuttleworth,  Ltd.) 
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FIG.    7.      CRANKSHAFT   PLUMMER-BLOCK. 
(Messrs.  Clayton  and  Shuttleworth,  Ltd.) 

importance  of  a  direct  connection  between 
crankshaft  and  cylinder,  and  what  is  more, 
regularly  carried  it  out  in  their  engines,  not, 
it  is  true,  exactly  in  the  modern  form,  but 
in  a  manner  so  ingenious  as  to 
deserve  placing  upon  record  here. 
The  crankshaft  plummer-blocks  were 
each  mounted  upon  a  narrow  steel 
plate  riveted  edgewise  to  the  boiler 
{i.e.,  so  as  to  present  only  a  thin 
edge  to  the  observer  standing 
exactly  in  line  with  the  crank 
shaft),  thus  forming  an  elastic  (as 
distinguished  from  a  sliding)  crank 
bearing.  From  these  extended  to 
the  cylinder  upon  each  side  a 
flat  bar,  forming  a  rigid  stay,  and 
absorbing  all  the  pull- and- thrust 
stresses  of  the  piston. 

Really,  except  on  the  ground  of 
appearance  (the  crankshaft  supports 
being  almost  invisible  on  a  strictly 
broadside  view  at  some  litt'.e  distance 
away)  it  is  difficult  to  imagine  why 
this  simple  and  effective  arrangement 
should  have  given  place  to  the  more 
modern,  but  far  less  original,  design 
shown  in  our  illustration. 

However  this  may  be,  Messrs. 
Turner  have  formed  into  line  with 
most  of  their  competitors,  and  their 
engine  now  exhibits  no  peculiarities. 
Even  the  Turner-Hartnell  governor 
has  gone  by  the  board,  leaving  us 
with,  it  is  true,  a  first-rate  modern, 


steel-bracketed,  detachable  engine  on  a  flush- 
topped  locomotive  boiler,  but — well,  an  ancient 
landmark   has  disappeared,   and   we 
are  half  inclined  to  regret  it. 

MESSRS.   RICHARD    GARRETT    AND 
SONS,   LTD. 

Messrs.  Richard  Garrett  and  Sons, 
Ltd.,  of  Le-:ston,  Suffolk,  are  amongst 
the  oldest  makers  of  portable  engines 
in  this  country,  and  enjoy  an  enviable  reputa- 
tion for  the  excellence  of  their  manufactures 

Their  single- cylinder  engine  is  made  in  the 

design  shown  by  fig.  11  from  6  to  14   nominal 

horse-power,    and    presents    many    points    of 

interest,  being  an  exception  in  many  ways  to 

he  usual,  or  Lincolnshire,  pattern. 

This  firm  are  specialists  in  steel  plate 
flanging. 

We  have  already  illustrated  their  conugated 
firebox,  and  now  show  their  flanged  steel  saddle 
for  the  crankshaft  plummer-blocks. 

Messrs.  Garrett  do  not,  however,  adopt  the 
same  idea  in  connection  with  the  cylinder,  the 
latter  being  bolted  directly  to  the  firebox  casing 
by  a  heavy  and  stiff  all-round  flange,  cast  on  the 
cylinder  body.     Neither  do  they  make  any  us( 


FIG.   8.      EXPANSION    ECCENTRIC. 
(Messrs.  Clayton  and  Shuttleworth,  Ltd.) 
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FIG.    IO.      MESSRS.    E.    R.    AND    F.    TURNERS    PORTABLE    ENGINE. 
The  brake  to  hind  wheels  is  not  part  of  the  regular  equipment. 


of  the  stay-rod  and  sliding  plummer-block 
system  now  so  largely  used. 

To  the  steel  crank  saddle  are  strongly  bolted, 
by  both  vertical  and  horizontal  flanges,  the 
cast-iron  plummer-blocks,  which  carry  two-part 
brasses  and  are  inclined  towards  the  cylinder 
at  an  angle  of  about  15  deg. 

This  angularity  has  the  effect  of  placing  the 
joint,  or  parting,  of  the  brasses  in  such  a  position 
that,  on  the  flywheel  side  both  the  weight  of  the 
wheel  and  the  pull  of  the  driving  be't,  are  borne 
on  the  solid  brass,  while  on  the  crank  side  the 
thrust  of  the  crank  shaft  is  taken  on  the  solid 
only  on  the  lower,  or  outward,  stroke  of  the 
piston  (assuming  the  engine  to  be  "  running 
inwards  ").  We  certainly  think  that  a  vertical 
division  of  the  brasses  next  the  crank  would — 
in  principle,  at  any  rate — be  more  correct. 

We  believe  that  this  arrangement,  so  far  as 
the  portable  engine  is  concerned,  is  peculiar  to 
Messrs.  Garrett,  who  are,  amongst  large  makers, 
also  alone  in  retaining  the  steam  inlet  under- 
neath the  cylinder,  having  apparently  not 
adopted  the  modern  plan  of  a  separate  external 
steam  bend,  the  steam  joints  of  which  are 
visible  and  accessible. 

The  steam  having  entered  the  cylinder 
passes  upward  and  around  it,  first  to  the  starting 
valve,  and  then  to  a  double  seated  throttle-valve 


controlled  by  a  governor  of 
the  Pickering  type  (fig  13). 
Messrs.  Garrett  publish  a 
table  of  the  results  from  this 
governor,  showing  a  speed- 
variation  of  about  5-3  per 
cent,  between  a  load  of  20 
b.h.p.  and  no  load  at  all. 
The  Turner-Hartne  1  auto- 
matic expansion  governor 
is  supplied  without  extra 
charge,  when  this  method 
of  controlling  the  engine  is 
preferred. 

Messrs.  Garrett's  feed 
pump  (fig.  14),  with  the 
suction-chamber  for  draw- 
ing in  a  portion  of  the  ex- 
haust steam,  and  so  raising 
the  temperature  of  the  feed- 
water,  is  an  exceedingly 
neat  and  successful  appli- 
cation^ the  injector  princi- 
ple to  feed-water  heating. 

Turning  now  to  the 
wheels  and  axles,  we  note 
that  the  Leiston  engines 
have  the  turn-plate  for  the 
front  axle  riveted  to  the 
of  to  the  boiler  barrel, 
case.  This  gives  a  longer 
wheel-base,  and  does  away  with  any  possibility 
of  leakage  at  the  rivets,  and  so  far  is  worthy 
of  commendation.  On  the  other  hand,  the 
lower  part  of  the  smoke-box  is,  perhaps,  owing 
to  alternations  of  heat  and  damp,  the  least 
durable  part  of  the  boiler,  and  is  therefore  not 
wholly  to  be  trusted  as  a  means  of  attaching 
the  front  wheels  to  the  engine.  The  hind  axles 
are  admirably  designed,  being  socketed  into 
heavy  cast-iron  flanges,  which  are  secured  to 
the  sides  of  the  firebox  by  studs  and  nuts 

MESSRS.   MARSHALL,    SONS   AND   CO.,    LTD. 

Messrs.  Marshall,  Sons  and  Co.,  Ltd.,  whose 
works  at  Gainsborough,  Lincolnshire,  employ 
3,500  hands,  are  manufacturers  of  locomobiles  on 
a  very  extensive  scale.  Their  engines  embody  all 
the  essential  details  pertaining  to  the  highest  class 
of  portable  engines,  and  in  neatness  and  finish  are 
unexcelled.  Fig.  15  shows  their  single-cylinder 
engine  as  made  from  8  to  12  nominal  horse-power. 

The  cylinder  is  mounted  on  planed  steel 
girders,  riveted  to  the  firebox,  with  an  external 
steam  inlet.  The  flow  of  steam  is  carried  round 
the  cylinder  and  enters  the  valve- chest  through 
the  starting  valve,  which  is  situated  at  the  top, 
thus  ensuring  a  dry  steam  supply. 


smoke-box   instead 
as   is   usually   the 
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FIG.    II.      MESSRS.    RICHARD    GARRETT   AND    SONS*    (LTD.)   SINGLE-CYLINDER    PORTABLE    ENGINE, 
WITH    GOVERNOR   OF    THE    PICKERING   TYPE. 


As  usual  with  all  the  leading  makers,  the  work- 
ing barrel  of  the  cylinder  is  a  separate  casting  of 
very  hard  metal  turned  and  bored  and  forced  by 
hydraulic  pressure  into  the  body  of  the  cylinder, 
the  space  between  the  two  forming  the  steam 
jacket.  This  entirely  supersedes  the  older 
method  of  casting  the  whole  of  the  cylinder  in  one 
piece.  .  The  crankshaft  brackets  are  each  formed 
by  a  pair  of  steel  plates  riveted  together,  one  flat 
and  the  other  curved,  both  being  double  riveted 
to  the  boiler  barrel.  On  the  fly-wheel  side  the 
plummer-block  is  rigidly  bolted  to  its  steel 
bracket,  but  on  the  other  side,  next  to  the  crank, 
the  plummer-block  is  capable  of  sliding  in  a  dove- 
tailed groove,  and  is  connected  by  a  steel  stay-rod 
to  a  lug  on  the  side  of  the  cylinder.  This  forms 
the  provision  for  allowing  the  expansion  of  the 
boiler  without  affecting  the  working  parts,  and 


conversely  for  relieving  the  boiler  of  the  stresses 
due  to  the  pull-and-thrust  of  the  engine.  This 
arrangement  of  stay-rod  and  sliding  plummer- 
block  on  one  side  only  undoubtedly  fulfils  the 
latter  purpose  perfectly,  but  inasmuch  as  one 
plummer-block  partakes  of  the  movement  due  to 
the  expansion  and  contraction  of  the  boiler, 
whilst  its  companion  remains  unaffected  by  these 
alterations,  it  is  evident  that  the  crankshaft  can- 
not always  be  exactly  at  right  angles  with  the 
axis  of  the  engine.  Presumably,  however,  it  is 
so  adjusted  as  to  be  cor.ect  when  the  boiler 
is  hot,  which  would  really  seem  to  be  all  that  is 
necessary. 

Messrs.  Marshall's  vast  experience  in  the  manu- 
facture of  portable  engines  is  a  sufficient  guar- 
antee of  the  practical  success  of  this  arrangement. 

The  feed-pump  is  not  attached  directly  to  the 
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FIG.    14.      FEEDWATER-HEATER   (SECTION"). 

boiler  plate,  but  to  a  steel  flanged  seating  riveted 
thereto.  Attention  should  be  called  to  the  in- 
genious fore-carriage,  which  is  composed  of  a 
single  flanged  steel  plate,  in  lieu  of  the  wood  or 
angle-iron  carriage  generally  used. 

The  Marshall  boiler  is  remarkable  for  the  large 
radius  of  the  rounded  corners  of  the  firebox,  and 
is,  it  is  needless  to  say,  an  admirable  specimen  of 
boiler  work. 

From  3  h.p.  to  7  h.p.  these  engines  are 
made  exactly  as  the  foregoing,  but  with  the 
cylinder  bolted  to  the  boiler  by  a  heavy  all-round 
flange  and  steel  riveted-on  brackets  to  the  crank- 
shaft without  stay-rods. 

( To  be  continued?) 


FIG.    13.      THE      PICKERING     GOVERNOR 
(Messrs.   Richard  Garrett  and  Sons,  Ltd.) 


FIG.     12.      FLANGED    STEEL   SADDLE. 


FIG.  15.      MESSRS.     MARSHALL,   SONS    AND     CO.'S    SINGLE-CYLINDER 
ENGINE— MADE     FROM    8    TO     12    NOMINAL    HORSE-POWER. 
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Prof.   S1LVANUS  P.  THOMPSON, 
D.Sc,  F.R.S. 

PROFESSOR  SILVANUS  P.  THOMPSON,  having 
been  the  Principal  for  nearly  twenty  years  of  the 
Finsbury  Technical  College  of  the  City  and  Guilds 
Institute,  has  had  to  do  with  the  training  of  a  larger 
number  of  future  electrical  engineers  than  any  one  else 
in  Great  Britain.  He  was  born  in  York  in  185 1,  his 
father  being  one  of  the  masters  in  the  Friends'  School, 
where  he  was  educated.  Before  receiving  his  present 
appointment,  Professor  Thompson  had  been  succes- 
sively Science  Master  in  his  old  school  and  Professor 
of  Physics  in  University  College,  Bristol. 

Professor  Thompson's  contributions  to  physics  are 
numerous,  and  range  over  many  branches,  optics, 
magnetism,  and  electricity  ;  but  he  is  best  known 
by  his  contributions  to  technical  literature.  He  is 
the  author  of  the  most  widely  used  elementary  text- 
book of  Electricity  and  Magnetism,  also  of  books  on  the 
Electro-Magnet,  and  on  Polyphase  Currents.  His 
standard  work,  "  Dynamo-Electric  Machinery,"  first 
published  in  1884,  is  now  in  its  seventh  edition.  It 
was  in  connection  with  this  work  that  a  libel  suit 
was  brought  against  Professor  Thompson  in  1902  by 
Dr.  Henry  "Wilde,  who  claimed  (being  inventor  in 
1866  of  the  separately-excited  dynamo)  to  be  regarded 
as  the  inventor  of  the  dynamo-electric  machine.  The 
action  was  dismissed,  but  Professor  Thompson,  while 
giving  to  Dr.  Wilde's  researches  even  more  extended 
notice  in  his  seventh  edition,  also  demonstrated  that 
a  separately-excited  dynamo  had  been  invented  by 
Dr.  Sinsteden  so  far  back  as  185 1. 

Professor  Thompson  has  published  a  life  of  Faraday. 
He  has  also  busied  himself  with  various  patented 
applications  of  science,  details  of  dynamo  design, 
surface-contact  tramways,  and  loaded  cables  for  getting 
rid  of  the  retardation  of  signals.  His  American  patents 
for  this  latter  invention  have  been  acquired  by  Dr. 
Pupin.  Professor  Thompson's  electrical  library  is  one 
of  the  finest.  Besides  copies  of  all  the  editions  of 
Gilbert's  book,  "  De  Magnete  "  (which  he  took  part 
in  translating),  he  possesses  many  other  rare  and  early 
works.  One  of  these  is  the  only  copy  in  private  hands 
of  the  "  Epistola  de  Magnete  of  Peter  Peregrinus," 
printed  in  1558.  He  also  possesses  two  manuscripts 
of  the  same  work,  one  of  the  fourteenth,'  the  other 
of  the  fifteenth  century.  His  collection  of  electrical 
pamphlets  is  probably  unequalled  outside  the  Ronalds 
library. 

Professor  Thompson  holds  the  degrees  of  B.A.  and 
D.Sc.  of  the  University  of  London.  He  is  a  Fellow 
of  the  Royal  Society,  and  an  honorary  member  of 
other  learned  societies  and  Foreign  Academies.  He 
has  been  President  of  the  Physical  Society,  of  the 
Roentgen  Society,  of  the  Institution  of  Junior  Engineers, 
and  in  1899  of  the  Institution  of  Electrical  Engineers. 
{See  Frontispiece,} 


Sir    LLOYD    WISE,   J,R,    D.L. 
F.R.G.S. 

SIR  LLOYD  WISE,  who  for  the  past  thirty-four 
years  has  laboured  incessantly  in  promoting 
reform  of  Patent  Law  and  Practice,  was  born  at 
Manchester  in  1845.  He  received  his  early  education 
in  London  and  Ghent  ;  this  was  followed  by 
professional  training  in  the  office  of  his  father 
— the  late  Francis  Wise,  M.I.Mech.E. — and  subse- 
quently he  gained  considerable  useful  experience 
in  the  works  of  Messrs.  Siebe.  He  is  a  founder 
and  original  member  of  the  Council  of  th 
Institute  of  Patent  Agents,  and  has  taken  an  active 
part  in  securing  the  following  important  reforms  in 
the  United  Kingdom  :  the  novelty  examination 
scheme  (of  which  he  is  the  author),  constituting  the 
chief  feature  of  the  Patent  Act  of  1902  ;  extension  of 
the  term  of  provisional  protection  ;  the  dating  of 
every  patent  (except  those  applied  for  under  Inter- 
national arrangements)  as  of  the  date  on  which  the 
application  for  it  was  originally  deposited  ;  reduction 
of  fees  ;  payment  of  fees  by  annual  instalments  ; 
grace  for  payment  of  fees  (subject  to  penalties)  ;  early 
publication  week  by  week  of  illustrated  abridgments 
of  patent  specifications  ;  publication  of  illustrated 
abridgments  in  classes  ;  publication  of  weekly  reports 
of  patent  cases  ;  registration  of  Patent  Agents  and 
their  removal  from  the  Register  in  the  event  of  miscon- 
duct. This  scheme  mapped  out  in  1885,  is  approxi 
mately  the  one  now  in  operation. 

For  a  period  of  three  years  Sir  Lloyd  WTise  was  a 
member  of  the  Southend  local  governing  body,  and 
chairman  of  several  committees.  Subsequently,  in 
1889,  he  was  elected  first  County  Councillor  for  the 
Southend  Division,  retaining  office  for  nine  years 
For  years  down  to  the  time  when  he  abandoned 
County  Council  work,  he  was  chairman  of  four  important 
committees  of  the  Essex  Council. 

A  leader  writer  for  over  thirty  years  on  the  staff 
of  "  Engineering,"  he  compiled  the  "  Illustrated 
Patent  Record,"  and  the  abstracts  of  Electric  Lighting 
Patents  in  Dredge's  "  Electric  Illumination."  In  1891, 
being  then  President  of  the  Institute  of  Patent  Agents, 
he  was,  by  Royal  Charter,  appointed  first  President  of 
the  Chartered  Institute,  and  is  now  Senior  Past- 
President. 

Sir  Lloyd  Wise  is  a  Fellow  of  the  Royal  Geographical 
Society  ;  a  member  of  the  Royal  Institution,  of  the 
Institution  of  Mechanical  Engineers,  and  of  the  Iron 
and  Steel  Institute  ;  an  Associate  of  the  Institution  of 
Civil  Engineers  and  of  the  Institution  of  Naval 
Architects  ;  a  member  of  the  Patent  Law  Asso- 
ciation of  Washington,  D.C.  (U.S.A.),  and  a  Foreign 
Member  of  the  Australasian  Institute  of  Patent  Agents, 
and  of  "  Le  Syndicat  des  Ingenieurs  Conseils  en 
Matiere  de  Propiete  Industrielle  "  (Paris).  He  received 
the  honour  of  Knighthood  in  June  1904. 


<i5°) 


Photo  by  Elliott  and  Fry.} 


SIR    LLOYD    WISE,    J. P.,     D.L.,     F.R.G.S. 
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CATALOGUE 
COVER .,  .  ._. 
DESIGN    .  .   . 


The  Pulsometer  Aflcat. 
A  SMALL  pamphlet,  "For  Ships'  Use," 
issued  by  the  Pulsometer  Engineering 
Company,  Ltd.,  Reading,  bears  a  very  striking 
emblematic  cover,  which  is  a  good  illustration 
of  what  can  be  done  by  the  use  of  vigorous  line 
work.  The  whole  design  is  printed  in  a  single 
panel,  in  black,  upon  light  green  paper,  and  a 
silken  cord  tied  at  the  corner  should  help  to 
prolong  the  life  of  the  pamphlet,  which  is  full 
of  information  on  the  subject  of  steam  pumping 
machinery  in  vessels,  diving  apparatus, 
sirens,  etc.  The  pamphlet  has  many  excellent 
illustrations,  one  ol  which  shows  two  No.  8 
pulsometer  pumps  clearing  water  from  the 
bilges  of  a  wrecked  vessel. 
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A    Machine   Tool 
Catalogue. 

The  other  design  is  an 
equally  effective  specimen 
of  half-tone  work.  The  pre- 
vailing tint  is  a  greenish 
gray,  but  the  lathe  stands 
out  boldly  from  a  white 
panel.  In  the  framework, 
the  artist  has  succeeded  in 
producing  a  thing  of  beauty, 
and  the  design  has  been 
skilfully  modelled  in  order 
to  throw  into  prominence 
the  name  of  the  firm,  and 
the  words,  "  High  Grade 
Machine  Tools." 
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"P.M."    MONTHLY 
ILLUSTRATED  NOTES 


Ward  and  Wragg's  Universal  Notching 

Machine. 

This  machine,  which  is  being  put  on  the  market 
by  .Messrs.  Thos.  W.  Ward,  Ltd.,  Albion  Works, 
Sheffield,  takes  its  name  from  the  amount  of  notches 
it  will  cut  in  sections  of  joists,  angles,  tees,  etc. 

The  machine  is  of  the  heavy  punching  and  shearing 
machine  type,  with  a  specially  deep  gap,  the  gap  being 
made  to  receive  special  tools,  which  tools  consist  of 
steel  blocks,  fitted  with  steel  blades,  having  several 
cutting  edges,  all  of  which  are  movable  to  allow  for  the 
cutting  of  various  notches.  But  a  special  feature  of  the 
machine  is  that  a  large  and  varied  number  of  notches 
can  be  cut  without  changing  any  tools,  as  it  is  only 
necessary  to  change  these  for  a  few  special  notches. 
Such  change  of  tools,  moreover,  only  occupies  a  few 
minutes. 

The  machine  notches  joists  in  any  required  shaps 
to  suit  any  connection,  all  selections  up  to  ioin.  by 
5  in.  It  will  notch,  sever,  or  bevel,  all  sections  of  tees 
and  angles  up  to  6  in.  by  6  in.  by  f  in.  ;  and  will  notch 
or  sever  all  sections  of  channels  up  to  12  in.  by  4  in. 
The  work  is  cleanly  cut  and  requires  no  smithing  after 
leaving  the  machine.  Specimens  of  joists  cut  by  the 
machine  are  illustrated  herewith. 

The  need  for  a  labour-saving  tool  of  this  description 
for  shipyards,  bridge  builders,  and  constructional 
steel  works  has  long  been  felt,  and  the  new  tool  has 
already  received  a  warm  welcome  at  the  hands  of 
practical  men. 


Improved    Pipe-Boring    and    Turning 

Lathe. 

This  lathe  is  designed  by  Mr.  George  Addy, 
M.I.Mech.E.,  for  boring  and  turning  pipes  of  the  spigot 
and  faucet  type  up  to  48  in.  in  internal  diameter,  and 
from  9  ft.  to  15  ft.  long.  As  will  be  seen,  each  head- 
stock  is  driven  independently,  the  motors  being  of  15 
b.h.p.  The  motion  is  controlled  by  a  special  reversing 
mechanism  of  the  drum  type,  there  being  obtained  by 
it  six  speeds  in  either  direction.     In  addition  to  these 


six  speeds  of  the  controller,  there  are  three  more  speeds 
obtainable  by  change  gear,   so  that  in  all  there  are 


SPECIMEN    JOISTS   CUT    BY    WARD    AND    WRAGG'S 
UNIVERSAL    NOTCHING    MACHINE. 
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FOLKESTONE      HARBOUR  — 

-    PLAN     OF    NEW     PIER  — 

—    AND     OF    THE  — 

OLD  INNER  AND  OUTER  HARBOURS 


Contours  ihcm  Jtfittis  in  fathoms  at  Low  Water  Spring  Tides 


it  20  feet    — 


A    VIEW    OF   THE    NEW    PIER   AT    FOLKESTONE. 

On  July  12th,  the  French    Ambassador    laid  the    last    stone    of    the    Folkestone    Harbour    Extension 

Works,  which  have    been    completed   by   the   South-Eastern   and    Chatham    Railway  Company,   at   a 

cost  of    nearly   £500,000.     (See  page   167.)     For  the  above  plan  and  photograph  we  are  indebted  to 

the  contractors,  Messrs.  Coode,  Son  and  Matthews. 


A  RECORD  feat  has  just  been  accomplished  by 
Messrs.  Graham,  Morton  and  Company,  in 
connection  with  the  structural  alterations  and 
extensions  carried  out  at  the  Central  Station,  Leeds. 
These  alterations  have  been  necessitated  by  the 
congestion  of  traffic,  augmented  by  the  exercise  of 
the  running  powers  claimed  by  the  Great  Central 
Railway,  and  conceded  by  the  Railway  Commissioners 
over  the  Great  Northern  and  Lancashire  and 
Yorkshire  lines.  Some  idea  of  the  state  of  congestion 
may  be  gathered  from  the  fact  that  six  hundred 
passenger  and  goods  trains  pass  the  "  B  "  signal  box, 
just  outside  Leeds  station,   during  twenty-four  hours. 

Prior  to  the  alterations  and  extensions,  it  was 
necessary,  owing  to  limited  space,  to  detach  the  greater 
number  of  locomotives  from  their  carriages,  turn 
them  round,  and  re-attach  them.  Arrivals  could 
only  take  place  at  one  platform,  and,  even  in  wet 
weather,  passengers,  other  than  those  arriving  by 
local  trains,  were  obliged  to  walk  up  an  uncovered 
platform,  after  an  annoying  wait  immediately  out- 
side the  station.  It  was  quite  clear  that  this  state 
of  things  must  be  abolished,  and  the  authorities 
interested  decided  that  a  new  arcade  should  be  built 
which  would  give  a  new  platform,  while  other  plat- 
forms were  to  be  lengthened,  and  the  whole  of  the 
platforms  roofed-in.  The  space  to  be  covered  was 
thirty-six  thousand  square  feet,  and  the  time  given 
for  the  carrying  out  of  the  work  was  nine  weeks  and 
three  days. 

Messrs.  Graham,  Morton  and  Company  succeeded 
in  completing  the  whole  of  the  work  within  one  month 
from  the  letting  of  the  contract,  the  Whitsuntide 
holidays  notwithstanding.  The  quantities  of  material 
erected,  and  the  area  covered,  were  as  follow  : 
26  principals,  36  columns,  36  cantilevers,  1 5  lattice- 
girders  ;  total  weight  of  iron-work  1 1 8  tons.  The 
area  covered  by  glass  amounted  to  5,800  square  feet, 
some  462  separate  panes  being  employed.  The 
working  area  of  station  and  platform  covered 
amounted  to  28,700  feet.     The  area  of  Vielle  Montagne 
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zinc  used  for  covering  was,  approximately,  12,500 
square  feet.  The  area  of  the  tongued  and  grooved 
match  boarding  used  was  15,500  square  feet.  In 
addition  to  the  large  purlins,  timber  frame  work, 
special  canopies  and  special  mouldings  were  used  in 
the  construction  of  the  work. 

With  regard  to  the  time  occupied  in  carrying  out 
(he  contract,  it  is  to  be  noted  that  the  contractors 
received  the  order  at  4.30  on  the  afternoon  of  Friday, 
May  20th,  just  before  the  commencement  of  the 
Whitsuntide  holidays.  As  business  was  suspended 
on  account  of  the  holidays,  and  the  workshops  were 
closed,  operations  were  not  started  before  May  25th 

The  erection  of  the  iron-work  commenced  at  10.3 
on  Saturday  night,  June  4th,  and  by  6  a.m.  on  Monday, 
June  6th,   the  first  section  of  the  work  necessary  t 
the  carrying    out  of   the    first    part    of    the    contract 
was    completed,    the    time    taken    being   precisely   30 
hours. 

The  second  part  of  the  contract  was  commenced 
at  10.30  p.m.  on  Saturday,  June  nth,  and  by  noon 
on  Sunday,  June  12th,  the  last  piece  of  iron-work 
was  lifted  into  place;  that  gives  12  working  hours 
additional  to  the  30  hours  of  the  previous  week,  making 
a  total  of  42  working  hours. 

The  whole  of  the  work  was  completed  by  six  in  the 
morning  on  Monday,  June  20th,  so  that  taking  the 
date  of  commencement  of  the  erection  as  the  night 
of  the  4th  June,  it  will  be  seen  that  the  actual  period 
occupied  by  the  carrying  through  of  the  contract 
from  the  time  that  the  erectors  were  upon  the  ground 
was  less  than  sixteen  days.  It  is  interesting  to  note 
that  the  time  limit  fixed  for  the  completion  of  the 
contract  did  not  expire  until  July  25  th. 

In  the  reorganisation  of  the  Company's  works,  t 
which  we  recently  called  attention,  and  in  such  wor 
as  that  accomplished  at  Leeds  Station,  Mr.  Maurice 
Graham  has  done  something  to  show  that  English 
engineers,  at  any  rate,  are  fully  alive  to  the  necessity 
of  efficiency,  and  are  quite  able  to  hold  their  own 
against  all  comers. 


* 
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LEEDS   CENTRAL    STATION    ALTERATIONS. 
View  from  signal  box  outside  the  station. 


ANOTHER    VIEW    OF    LEEDS    CENTRAL    STATION. 

The  contract  was  completed  sixteen  days  after  the  commencement  of  the  erection. 
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A   NEW    OIL  SEPARATOR. 


EVER  since  surface  condensers  have  been 
used  the  question  of  the  oil  in  the  con- 
densed water  has  been  a  most  important  problem 
to  all  engineers.  With  low  steam  pressures 
there  was  not  the  trouble  that  there  is  now, 
where  high  steam  pressures  are  in  constant 
demand.  The  old  imperfect  methods  for  ex- 
tracting the  oil  from  the  water  are  being  rapidly 
abandoned.  When  the  steam  is  condensed 
while  still  containing  the  oil,  the  discharge  trom 
the  air  pump  is  a  white,  milky  emulsion,  and 
while  the  heavy  globules  of  fatty  matter  can  be 
taken  out  by  passing  the  water  through  towelling, 
fibre  or  other  similar  material,  yet  the  oil  which 
forms  the  emulsion  cannot  be  so  extracted  unless 
it  is  allowed  to  stand  in  a  tank  and  the  oil  is 
thrown  down  by  chemicals.  This  method  has 
three  drawbacks  ; — 

i.  The  cost  of  the  apparatus  and  the   con- 
stant attention  required. 

2.  The  space  occupied  by  such  a  plant. 

3.  The  cooling  of  the  water  and  the  expense 

required  to  raise  it  back  to  its  original 
temperature  when  discharged  from  the 
air  pump. 

These  methods,  therefore,  of  dealing  with  the 
oil  in  the  condensed  water  have  had  to  be 
abandoned  and  the  oil  dealt  with  at  an  earlier 
stage,  namely,  in  the  exhaust  steam  itself. 
Here,  again,  several  attempts  have  been  made 
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FIG    I. 

by  placing  in  the  exhaust  pipes  wings  or  vanes 
that  give  the  steam  a  swirling  movement  or 
cause  it  to  take  sharp  turns  with  the  object  of 
removing  the  globules  of  oil  in  this  way. 
Experience  has  proved  that  this  is  not  feasible, 
as  the  velocity  of  the  steam  is  too  great  to  give 
up  any  of  the  oil  globules,  and  loss  of  vacuum 
results  owing  to  wire  drawing  the  steam. 


We  illustrate  a  new  design  of  separator 
recently  invented  by  Mr.  J.  Arthur  Reavell,  of 
the  Blake  and  Knowles  Steam  Pump  Works- 
in  which  these  difficulties  have  been  success, 
fully  overcome.  After  many  experiments  it 
was  discovered  that  it  was  not  until  a  large 
chamber  was  used  that  the  results  were  more 
satisfactory,  and  it  was  found  possible  to  extract 
the  oil. 

When  the  exhaust  steam  has  passed  into 
the  chamber,  the  velocity  is  immediately 
lowered,  and  the  oil,  having  a  heavier  specific 
gravity  than  the  steam,  gives  itself  up  to  the 
obstructions  that  are  placed  in  its  path.  In 
some  instances,  these  baffles  were  in  the  form 
of  solid  rods,  angles  or  other  substances,  but  in 
practice  it  is  found  that  when  enough  of  these 
are  used  to  extract  all  the  oil,  the  area  between 
these  baffles  being  reduced  causes  wire  drawing 
so  that  there  is  a  difference  of  vacuum  between 
the  inlet  and  the  outlet  of  the  separator  which 
defeats  the  object  of  the  condenser  itself.  The 
design  of  baffle  which  gives  the  most  surface 
is  that  of  the  angle  :  this  type  is  adopted  in  the 
separator  under  consideration.  This  patented 
and  registered  baffle  is  designed  so  that  the  area 
through  each  baffle  for  the  passage  of  the  steam 
is  very  great.  The  special  angles  are  arranged 
in  rows,  one  immediately  behind  the  other,  so 
that  when  one  looks  through  two  rows  it  appears 
to  be  a  solid  substance,  while  in  reality  there  is 
a  large  area  for  the  passage  of  steam.  When 
the  exhaust  steam  enters  the  separator  it 
passes  down  to  the  water  at  the  base,  and  thus 
is  distributed  in  the  chamber,  as  shown  in 
section  fig.  3.  It  then  passes  through  the 
patent  baffles  where  the  oil  is  extracted  and 
the  cleansed  steam  is  then  taken  to  the 
condenser.  When  the  oil  globules  are  deposited 
on  the  baffles  they  easily  run  down  to  the 
water  at  the  base,  owing  to  the  special 
way  in  which  the  perforations  in  the  baffles 
are  effected. 

The  size  of  the  separator  depends  entirely 
on  the  amount  of  steam  that  is  passed  through 
it,  and  not  on  the  size  of  the  exhaust  openings. 
The  capacity  of  the  separator  is  thus  one  of 
the  essential  features,  and  although  there  are 
some  circumstances  where  large-sized  ex- 
pansion separators  cannot  be  easily  fixed,  yet, 
owing  to  the  fact  that  the  exhaust  inlet  and 
outlet  openings  can  be  fitted  in  almost  any 
position,  these  situations  are  few. 

The  draining  of  the  separator  is  effected  by 
a  tank  or  pump ;  for  small  sizes  a  tank  is  all 
that  is  necessary,  and  fig.  1  shows  the 
arrangement  of  piping  for  this.  The  pipe  A 
connects  the  separator  to  the  tank,  and  is  fitted 
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(Invented  by  Mr.  J  Arthur  Reavell.) 


with  valve  B.  The  drain  tank 
is  fitted  with  a  gauge  glass  and 
drain  cock.  To  empty  the  tank, 
valve  B  is  closed  :  the  air  and 
drain  cocks  on  the  tank  are 
opened,  then  when  empty 
the  air  and  drain  cocks  are 
closed  and  the  valve  B  very 
slowly  opened  until  a  vacuum 
is  formed  :  it  is  then  fully 
opened. 

Another  method  is  effected 
by  means  of  one  of  the  firm's 
vacuum  pumps,  shown  in  fig.  2. 
The  pump  is  kept  running  at 
constant  speed  so  as  to  extract 
all  the  oil  and  water  that  is 
deposited  in  the  base  of  the 
separator,  and  it  can  then  be 
discharged  into  a  tank,  or  where 
it  may  be  required.  As  one  of 
Messrs.  Blake  and  Knowles' 
improved  type  of  vacuum 
pumps  is  used  for  this  work  it 
is  immaterial  if  the  pump  is 
running  at  a  slightly  increased 
speed  than  will  extract  the  water 
and  oil,  as  in  this  case  it  will 
be  simply  pulling  on  the 
vacuum  main. 

These  oil  separators 
are  constructed  either 
cylindrical  or  rectangular 
from  a  shell  1  ft.  6  in.  in 
diameter  dealing  with 
250  lb.  of  steam  to  a 
7  ft.  6  in.  diameter  shell, 
of  50,000  lb.  capacity  per 
hour. 
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SHIPBUILDING     NOTES. 


The  Shipbuilding  Half-year. 

The  shipbuilding  half-year,  which  terminated  on 
June  30th,  turns  out  to  have  been  better  in  respect 
of  output  than  was  at  one  time  anticipated.  Scotch 
shipbuilders  launched  169  vessels,  aggregating  201,633 
tons,  as  compared  with  139  vessels  of  208,441  tons  in 
the  first  half  of  last  year.  The  decline  was,  therefore, 
not  much  in  Scotland,  but  the  total  is  the  smallest 
first-half  total  since  1897,  when  the  record  was  only 
1 59,450  tons.  The  Clyde  proportion  for  the  past 
six  months  was  very  close  indeed  to  the  corresponding 
total  last  year  :  viz.,  187,363  tons,  as  against  187,796 
tons.  The  output  of  the  English  yards  in  the  six 
months,  and  of  the  Irish  yards,  makes  up  a  total  for 
the  whole  United  Kingdom  in  the  six  months  of 
597,220  tons,  as  against  565,340  tons  in  the  first  half 
of  last  year.  This,  of  course,  represents  a  large  amount 
of  work,  and  it  represents  work  of  a  very  mixed  character 
including  warships  as  well  as  cargo  tramps,  and 
palatial  liners  as  well  as  hopper  barges.  But  the  current 
half  year,  as  we  have  already  pointed  out,  does  not  hold 
much  promise.  The  flow  of  orders  has  come  to  very 
like  a  stop,  and  in  the  month  of  June,  the  contracts 
booked  by  the  whole  large  group  of  Scotch  shipbuilders 
did  not  exceed  15,000  tons.  July  and  August  are  very 
much  of  holiday  months,  and  if  there  is  no  revival  of 
demand  by  September,  the  outlook  for  the  winter  will 
be  depressing. 

The  World's  Shipping. 

The  new  issue  of  "  Lloyd's  Register  Book"  contains  a 
number  of  tables  of  the  world's  shipping  in  the  current 
maritime  year,  1904-5.  As  these  tables  differ  from 
the  statistics  of  the  several  countries,  it  should  be  noted 
that  Lloyd's  returns  apply  only  to  steamers  of  100  tons 


and  upwards,  as  registered;  that  they  relate  to  the  gross 
tonnage  of  steamers  and  the  net  tonnage  of  sailers  ; 
and  that  they  do  not  include  the  wooden  tonnage 
on  the  great  lakes  of  America.  The  following  is  a 
summary  of  the  world's  tonnage  : — 

Wood  Vessels.. 

No.  Net  Tonnage  Gross  Tonnage 

1289     264,900       ....  419,956 

Composite  Vessels. 

No.  Net  Tonnage.  Gross  Tonnage. 

195        46,396       ....  72,827 

Iron  Vessels. 

No.                                   Net  Tonnage.  Gross  Tonnage. 

5684    3,056,734       5,067,025 

Steel  Vessels. 

No.  Net  Tonnage.  Gross  Tonnage. 

11,299 14,324,11  I    ...  .    23,072,876 

Analysing  in    the  same  way  the  tables  referring  to 
sailing  vessels  give  the  following  results  : — 
Wood  Vessels. 

No.  Net  Tonnage. 

820I     3.035.654 

Composite  Vessels. 
No.  Net  Tonnage. 

75    47.584 

Iron  Vessels. 
No.  Net  Tonnage. 

'      1 195     1,280,293 

Steel  Vessels. 
No.  Net  Tonnage. 

1352 1,792.974 

The  total  is  34,741,605  tons,  of  which  very  nearly 
one-half,  or  16,580,845  tons,  is  under  the  British  flag  : 
viz.,  15,391,350  tons  in  the  United  Kingdom,  and 
1,189,495     tons    in     the    British    Colonies.     Amepica 
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comes  next  with  3  ons,  and  Germany  third 

with  3,369,807  tons.  No  other  nation  comes  up  to 
two  million  tons.  The  following  compares  the  totals 
of  the  different  countries  with  the  corresponding 
figures  of  last  year  :  — 

Tonnage. 

Flag.  1903. 

British      16,006,374  16,580,845 

American      3,611,956  3,849,399 

German 3,283,247  3,369,807 

Norwegian 1,653,740  1,717,654 

French     1,622,016  1,693,366 

Italian      1,180,335  1,187,566 

Russian    809,648  840,515 

Spanish    764,447  754,855 

Japanese      726,878  661,417 

Swedish    721,116  751,533 

Dutch 658,345  687,529 

Danish     531,247  598,984 

Austro-Hungarian  518,697  585,066 

Greek 378,199  401,208 

Belgian     157,047  162,944 

Brazilian      155,086  163,980 

Turkish    154,494  153,667 

Chilian     103,759  99,885 

Portuguese 101,304  99,001 

Argentine    95,780  88,791 

Chinese    60,000  62,655 

British  shipping  has  thus  increased  in  the  year 
by  574,000  tons,  American  by  237,000  tons,  German  by 
86,000  tons,  French  by  71,000  tons,  Norwegian  by 
64,000  tons,  and  Russian  by  39,000  tons. 


The  World's  Greatest  Ships. 

In  the  building  of  ships  of  colossal  dimensions, 
there  appears  to  be  no  limit.  At  the  end  of 
the  nineteenth  century,  the  number  of  merchant 
vessels  of  10,000  tons  and  over  was  under  half 
a  dozen,  but  since  then  huge  steamers  have  multi- 
plied to  a  great  extent,  and  at  present  they  are  not 
far  short  of  one  hundred.  More  than  half  belong  to 
this  country,  and  are  employed  in  trade  with  the 
United  States.  Germany  already  possesses  twenty- 
six  steamers  of  over  10,000  tons  each,  and  is  preparing 
to  build  more.  Ere  long,  Germany  may  aim  at  the 
construction  of  vessels  that  will  rival  the  Baltic  in 
dimensions,  and  the  new  Cunarders  in  speed.  Such 
vessels  do,  however,  put  a  great  strain  upon  the  re- 
sources of  the  ports  of  the  United  Kingdom  and  other 
nations.  The  creation  of  great  ships  has  been  quicker 
than  the  arrangements  for  their  reception  and  berth- 
ing. The  Clyde  Trustees  have  been  foremost  in  de- 
signing docks  to  meet  the  wants  of  the  largest  of 
steamers,  and  in  obtaining  the  sanction  of  Parliament 
for  widening  and  deepening  the  navigable  channel  by 
which  these  docks  are  approached.  Other  local 
bodies  are  doing  the  same.  How  far  these  big  ships 
are  justified  by  the  condition  of  the  ocean-carrying 
trade  is  doubtful.  If  they  can  obtain  an  ample  supply 
of  cargoes,  their  size  has  decided  advantages,  as  their 


working  expenses  compared  with  smaller  vessels  are 
proportionally  less.  But  such  cargoes  are  not  always 
obtainable  and  the  ports  which  can  take  in  these 
monsters  are   few. 

American  Shipbuilding. 

The  extension  of  the  American  coastal  laws  to  the 
Philippines  is  expected  to  cause  a  considerable  develop- 
ment in  the  shipbuilding  industry  of  the  United  States. 
It  seems  not  unlikely  that  the  freight  and  passenger- 
carrying  of  the  Pacific  will  pass  largely  to  American 
vessels.  Strong  measures  against  the  industrial  trusts 
are  being  advocated  by  shipbuilders.  The  Cramp 
Shipbuilding  Company,  of  Philadelphia,  state  that 
shipbuilders  are  at  the  mercy  of  the  combination  of 
the  large  plate  mill  interests  of  the  country,  who  have 
established  £8  per  ton  as  a  base  price  for  steel  plates, 
as  compared  with  ^5  to  ^5  10s.  per  ton  in  Great 
Britain.  If  these  figures  were  the  extremes  in  both 
countries,  the  difference  in  the  case  of  a  ship  with 
5,000  tons  of  structural  steel  is  serious,  and  as  America 
is  anxious  to  become  a  Sea  Power,  the  feeling  against 
trusts  is  intensified  by  the  amount  of  difference.  The 
extra  cost  involved  in  the  building  up  of  the  navy 
may  assist  in  convincing  the  American  people  of  the 
importance  of  reform.  Some  of  the  firms  which 
entered  the  list  for  naval  contracts  are  now  grumbling 
because  success  has  not  been  realised.  The  complaint 
is  against  the  experience  of  the  navy  inspectors. 
Several  firms  have  written  to  the  Department  on  the 
subject,  and  one  says  that  in  most  cases  the  inspectors 
are  not  at  all  qualified  for  the  position.  "  Pretend- 
ing to  know  everything,  they  know  nothing,  and  altera 
tions  and  additions  demanded  while  the  vessel  is  in 
course  of  construction,  and  for  which  the  Govern- 
ment allows  no  extra  compensation,  are  calculated 
to  irritate  the  most  peaceful  and  conscientious  con- 
tractor. This  department  of  the  Government  is  tied 
up  in  a  great  deal  of  red  tape,  which  nothing  on  this 
earth  can  apparently  loosen."  Somehow,  this  seems 
an  echo  of  what  is  not  unfamiliar  on  our  own  side  of  the 
Atlantic. 

New  American  Warships. 

The  new  battleships  to  be  laid  down  for  the  United 
States  this  year  will  not  differ  materially  from  those 
of  last  year,  although  there  is  still  some  doubt  as  to 
the  armament.  In  the  later  ships,  America  has  adopted 
four  12-in.,  eight  8-in.,and  twelve  7-in.  breech-loaders, 
and  although  the  8-in.  weapon  falls  short  of  the  9-2-in. 
guns,  of  which  our  ships  mount  four,  the  7-in.  gun  is 
preferable  to  our  6-in.  quick-firers  in  power  developed. 
Whether  eight  8-in.  guns  are  equal  to  four  9-2-in. 
guns  is  doubtful,  in  view  of  the  greater  range  of  the 
latter.  The  new  American  ships  are  to  be  limited  to 
16,000  tons  displacement,  with  900  tons  of  coal  on 
board,  and  with  the  full  load  of  2,200  tons,  and  all  war 
stores,  the  total  will  be  18,000  tons.  But  it  is  expected 
that  the  draught  will  not  be  more  than  26  ft.  9  in. 
by  having  a  length  of  450  ft.  with  a  moderate  beam  of 
76  ft.    10  in. 
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LONDON,  July  20th,  1904. 
Dr.  Barton's  Accident. 

The  way  of  the  inventor  is  generally  hard,  especially 
if  he  has  undertaken  to  produce  any  kind  of 'flying 
machine,  but  to  be  brought  to  a  halt  by  a  painful 
accident  just  as  one's  plans  are  near  fruition  is,  happily, 
less  common,  and  would  serve  to  exasperate  most 
men.  Dr.  Barton,  however,  is  not  the  type  of  man 
to  be  deterred  by  his  recent  accident  from  pushing  his 
plans  to  a  head,  and  we  are  sure  that  many  will  join 
with  us  in  wishing  him  a  speedy  recovery,  and  success 
to  the  air-ship.  Happily,  the  explosion  which  occurred 
while  the  doctor  was  superintending  the  inflation  <>1 
his  balloon  with  hydrogen,  proved  more  alarming  than 
disastrous,  and  in  a  personal  note  to  the  writer,  dated 
July  1 5th,  he  says  :  "  I  am  glad  to  say  that  I  have  had 
a  most  marvellous  escape,  and  have  also  perfectly 
recoveredjmy  eyesight.  My  doctors,  however,  seem 
to"$  think  J  that  a  fortnight's  change  abroad  will  be 
necessary  for  me  before  undertaking  the  experimentary 
trials  of  the  airship,  and  the  directors  of  the  '  Air-ship 
Syndicate  '  have,  therefore,  decided  to  postpone  the 
first  public  trial  until  Saturday,  August   13th." 

British  v.  Foreign  Patent  Laws. 

The  "  Repression  of  the  British  Inventor,"  alleged 
by  Mr.  G.  A.  Lowry,  in  the  "  Journal  of  the  Society 
of  Arts,"  has  produced  a  prolonged  correspondence, 
the  latest  addition  to  which  is  a  letter  signed  Samuel 
E.  Darby,  ten  years  Examiner  in  the  U.S.  Patent 
Office.  The  writer  does  not  hesitate  to  say  that  if 
the  present  conditions  with  regard  to  patents  in  England 
continue  to  obtain,  the  country  will  be  "  relegated  to 
the  rear,  and  left  far  behind  in  the  race  of  mechanical' 
achievements."  It  is  pointed  out  that  the  advantage 
accruing  to  an  investor  under  Patent  Laws  of  the 
United  States  and  Germany  by  reason  of  investigation 
as  to  novelty  prior  to  the  issuance  of  thepatent,  is  that 
when  the  patent  issues,  the  inventor  or  the  owner 
therefore  secures  a  grant  which  carries  with  it  the 
presumption  of  novelty.  This  presumption  requires 
proof  to  overcome  it,  or  to  invalidate  the  patent, 
of  the  same  character  that  is  required  to  convict  a 
man  of  murder,  that  is,  it  requires  proof  beyond  a 
reasonable  doubt.  A  grant  sustaining  such  a  legal 
presumption  is  of  the  utmost  value  to  inventors.  111 
that  the  patent  means  something  to  the  owner.  It 
means  that  substantial  rights  are  secured  therein'. 
The  inventor  or  the  owner  to  whom  the  patent  issue- 
may  use  that  grant  as  the  basis  of  his  business,  in  ease 
he  should  himself  enter  upon  the  manufacture  of  the 
patented  device.  It  forms  the  basis  by  which  he  may 
negotiate  with  confidence  for  the  sale  of  the  patent,  or 
of  rights  and  interests  thereunder.  No  such  presump- 
tion attaches  to  the  issuance  of  a  British  patent.     If 
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.1  patentee  takes  his  British  patent  to  a  manufacturer 
he  purpose  oi  interesting  such  manufacturer  in  the 
ated  device,  either  in  the  sale  of  the  patent;   or 
Of  some  interest  or  right  thereunder,    there  is  no  assur- 
ance, neither  to  the  patentee  or  owner    of    the    patent, 
nor  to  the  manufacturer)  that  there  is  anything  in  the 
patent  which  may  be  sustained  or  that  may  be  of  value 
protection  against  infringers.     It  does  not  cover 
such   a.   right   as   would  justify   a   ,Court  in    issuing  a 
lite    injunction.      It    does    not    carry    with   it 
the    legal    presumption    of    validity    or    of    patentable 
novelty,  but  only  a  mere  colour  of  right. 

The  State  of  the  Navy. 

An  important  paper  was  read  by  Lord  Brassey  a  few 
days  ago,  before  the  London  Chamber  of  Commerce, 
on  the  state  of  the  Navy  and  naval  administration. 
He  showed  incidentally  that  in  first-class  battleships 
we  as  a  nation  are  equal  to  a  combination  of  three 
Powers.  If  ships  building  are  included,  and  assuming 
an  equal  rate  of  progress,  we  are  fully  up  to  a  two- 
Power  standard.  We  are  strong  in  cruisers  of  every 
type.  We  have  maintained  our  maritime  supremacy 
by  an  expenditure  never  before  approached  in  time  of 
peace.  In  a  Parliamentary  return  of  last  session  the 
cost  of  Imperial  defence  was  given  at  £87,487,000. 
For  the  Navy  the  expenditure  for  the  current  financial 
year  will  be  about  £42,000,000.  As  to  the  possibility 
of  the  reduction  of  charges,  the  expenditure  necessary 
to  ourselves  depends  on  the  expenditure  elsewhere. 
In  the  period  1 895-1903  Navy  Estimates  for  Germany 
were  increased  in  round  figures  by  £8,000,000,  and  in 
Russia  by  nearly  £5,000,000  ;  in  both  cases  mainly  for 
shipbuilding  and  armaments.  The  present  indications 
are  that  competition  on  naval  preparations  is  becoming 
less  severe  on  the  whole.  If  foreign  Powers  cut  down 
we  are  ready  to  follow.  It  is  hardly  possible  in  these 
days  to  gain  an  advantage  by  superiority  of  design. 
Battleships  equal  to  the  most  powerful  of  those  building 
for  foreign  Powers  are  necessary  for  the  British  Navy, 
but  a  less  costly  type  is  also  needed.  For  the  general 
duties  of  the  cruiser  class  second-class  cruisers  of  the 
Challenger  type,  under  6,000  tons  displacement,  are 
effective,  their  cost  being  only  £400,000,  as  against 
£1,100,000  for  the  Duke  of  Edinburgh.  In  regard  to 
manning  we  have  a  permanent  force  far  above  a  two- 
Power  standard,  but  in  reserves  we  have  not  reached 
that  level.  Lord  Brassey  accordingly  suggests  that 
the  Admiralty  should  do  more  for  the  education  of  the 
young  officers  of  the  Naval  Reserve,  that  regiments 
may  be  permanently  quartered  at  the  naval  ports  and 
trained  as  marines,  and  that  stokers  of  tropical  races 
should  be  enrolled  in  the  reserves. 

A  New  National  Nautical  School. 

The  admirable  work  carried  on  for  many  years 
in  the  Bristol  Channel  on  board  the  Formidable  will 
very  soon  be  transferred  to  and  continued  on  land, 
H.R.H.  Princess  Henry  of  Battenberg,  having  on  the 
15th  ult.  laid  the  foundation-stone  of  the  new  National 
Nautical  School  at  Portishead.  A  statement  made 
by  the  hon.  secretary  (Mr.  Henry  Fedden)  showed  that 


the  Formidable  has  been  used  as  a,  training  ship  in  the 
Bristol  Channel  since  [869.  Since  that  date  about  3,600 
lads  rescued  from  homeless  and  wretclied  surroundings 
have  been  received  on  board  under  the  Industrial  and 
Elementary  Education  Acts,  or  as  Volunteers,  and 
from  70  to  80  per  cent,  have  been  sent  into  the  Royal 
Navy,  the  mercantile  marine,  and  naval  and  military 
bands  ;  whilst  others  unfitted  for  sea  life  have  been 
emigrated  or  found  employment  on  shore,  and  about 
350  boys  are  being  trained  on  board  at  present.  Some 
time  ago  the  Government  gave  the  committee  of 
management  notice  that  the  ship,  being  out  of  repair, 
would  no  longer  be  allowed  to  remain  in  her  exposed 
position,  and  for  the  past  two  winters  the  Admiralty 
requirements  for  the  safety  of  the  ship  have  been  met 
by  the  employment  of  a  steam  tug  lying  alongside  at 
a  cost  of  £250  each  season.  The  committee  sought 
in  vain  for  another  suitable  berth  in  the  Bristol  Channel, 
and  when  the  decision  had  to  be  made  between  letting 
the  work  fall  to  the  ground,  and  promoting  a  nautical 
school  on  land,  they  felt  that  their  duty  was  plain. 
With  substantial  assistance  from  the  Bristol  and  other 
education  authorities,  from  the  County  Councils  of 
Somerset,  Gloucester  and  Wilts,  from  the  Guild  of 
Merchant  Venturers  at  Bristol,  and  others,  they  have 
succeeded  in  raising  £27,700  towards  the  £31,000  or 
£32,000  needed  to  complete  the  scheme.  The  scheme 
has  been  warmly  approved  by  His  Majesty  the  King, 
and  also  by  H.R.H.  the  Prince  of  Wales,  who  some 
time  ago  sent  a  contribution  to  the  funds. 

The  Royal  Naval  Volunteer  Scheme. 

For  some  weeks  the  sloop  Buzzard,  anchored  in  the 
Thames,  has  been  one  of  the  stock  sights  of  London, 
and  it  will  henceforth  serve  to  remind  the  world  that 
the  Royal  Naval  Volunteer  Scheme  is  an  accomplished 
fact.  Since  we  last  went  to  press  the  London 
Division,  some  700  strong,  has  been  inspected  by  the 
Lord  Mayor,  who  visited  the  Buzzard  in  company 
with  Lord  Selborne  and  other  distinguished  visitors. 
The  present  force  has  been  established  under  the  pro- 
visions of  the  Naval  Forces  Act,  1903,  and  certain 
Admiralty  regulations.  It  may  be  called  upon,  in 
time  of  war,  to  serve  wherever  required,  and  with 
any  part  of  his  Majesty's  Fleet,  and  in  that  important 
particular  the  conditions  of  service  differ  from  those 
of  the  late  Naval  Artillery  Volunteers,  who  were  only 
liable  to  serve  in  the  defence  of  the  coasts  of  the 
United  Kingdom.  Recruiting  commenced  in  Sep- 
tember last,  and  already  about  900  men  have  been 
enrolled  in  the  London  division,  whilst  recruits  are 
still  coming  in  freely.  Officers  and  men  of  this  division 
have  been,  and  still  are,  drilling  on  board  H.M.S. 
President,  West  India  Docks,  but,  although  a  large 
number  have  qualified  as  efficients,  the  distance  of 
the  docks  from  the  City  has  proved  a  stumbling-block 
in  the  way  of  efficiency  and  general  progress.  How- 
ever, his  Majesty's  Government  has  now  placed  at  the 
disposal  of  the  London  division,  a  drill  and  depot  ship, 
and,  by  way  of  additional  accommodation,  the  com- 
manding officer  has  decided  to  take,  on  lease,  a  wharf 
situated  on  the  Surrey  side  of  the  river,  and  almost 
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opposite  to  the  ship.  Here  there  is  a  large  shed  which, 
with  some  alterations  and  additions,  can  be  made 
suitable  for  use  as  a  drill  hall. 

Lord  Selborne  also  inspected  the  Division  a  few 
days  ago  on  board  the  President,  and  was  able  to 
express  great  satisfaction  with  all  he  had  seen. 

Cape  Town  Industrial  Exhibition. 

According  to  the  latest  programme  the  primary 
object  of  this  exhibition,  which  is  to  be  opened  in 
November  next,  for  three  months,  is  to  serve  as  a 
market.  It  is  pointed  out  that  Great  Britain's  share 
of  the  £52,500,000  of  imports  is  nearly  £28,000,000. 
South  Africa  is,  therefore,  Great  Britian's  second 
best  customer,  being  only  exceeded  by  India.  With 
the  rapid  development  of  the  country  it  is  safe  to 
assume  that  before  another  twelve  months  have 
passed  South  Africa  will  be  Britain's  best  customer. 
More  remarkable  even  than  the  growth  of  British 
commerce  in  South  Africa  is  that  of  our  American 
cousins.  In  three  years  America  has  nearly  doubled 
her  exports  to  South  Africa,  increasing  from  £3,886,673 
to  £6,313,459.  Canadian  and  American  manufacturers 
are  carefully  studying  the  requirements  of  the  market, 
and  British  manufacturers  must  recognise  the  com- 
petition as  real  and  serious,  and,  if  they  wish  to  retain 
the  market,  must  be  prepared  to  meet  that  com- 
petition. The  development  of  municipal,  as  well 
as  commercial,  enterprises  in  South  Africa  is  most 
marked.  The  recently-issued  report  of  the  Transvaal 
Chamber  of  Mines  states  that  the  total  purchase  by 
Rand  mines  of  stores  and  machinery  during  1903  was 
£5,242,622.  During  the  period  only  two-thirds  of 
the  erected  stamps  were  working.  Now  that  the 
labour  question  has  in  a  great  measure  been  settled, 
the  requirements  of  the  mines  will  prompt  the  ex- 
penditure of  vast  sums  of  money.  The  large  accession 
of  foreign  labour  to  work  the  mines  must  mean  imme- 
diate increase  in  the  demand  for  British  manu- 
factures. The  report  referred  to  states  that  on 
June  30th,  1903,  the  number  of  stamps  at  work  was 
7,145,  employing  59,078  natives.  In  five  years' 
time  it  is  expected  that  the  total  number  of  stamps 
will  be  18,260,  and  these  will  give  employment  to 
368,637  persons. 

German  Waterways. 

The  "  Railway  Age  "  calls  attention  to  the  fact  that 
five  bills  relating  to  waterways  have  been  introduced 
in  the  Prussian  Landtag,  and  are  at  present  under 
consideration  in  that  body.  Four  of  these  bills  deal 
with  the  control  of  the  current  of  streams,  obstructions 
to  navigation,  floods,  regulation  of  current,  etc., 
while  the  fifth  provides  for  the  construction  of  new 
canals  and  the  improvement  of  streams.  The  first 
bill  appropriates  60,800,000  marks  for  regulating  and 
improving  the  Oder,  Havel,  and  Spree  rivers.  Of  this 
sum  the  State  Government  is  to  provide  tour-fifths, 
and  other  interests  provide  the  balance.  The  second 
aims  to  prevent  floods  in  the  province  of  Brandenburg. 
It  is  proposed  to  have  the  State  construct  the  necessary 
works  on   account   of   the   province,    and     to    let     the 
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State  assume  an  indebtedness  of  1,864,000  marks  out 
of  a  total  estimate  of  2,330,000  marks.  The  third 
bill  proposes  to  fight  floods  and  high  water  dangers 
in  the  valley  of  the  Oder  with  an  outlay  of  60,000,000 
marks,  under  the  direction  of  the  provincial  president 
of  Schlesien.  The  fourth  bill  is  general  in  its  nature, 
and  aims  to  regulate  the  control  of  streams  and  flood 
districts  throughout  the  empire.  These  four  bills  deal 
primarily  with  matters  of  general  public  interest,  and 
are  not  likely  to  call  forth  much  active  opposition. 
It  is  different  with  the  fifth.  This  bill  proposes  to 
expend  280,200,000  marks  for  the  construction  of 
canals  and  the  canalisation  of  streams.  The  opposi- 
tion to  this  plan  promises  to  come  chiefly  from  two 
sources  :  First,  from  those  who  do  not  believe  in 
taxing  the  public  for  the  benefit  of  special  interests  ; 
and,  second,  from  representatives  of  districts  which 
will  suffer  from  the  proposed  works  or  which  do  not 
secure  corresponding  advantages.  There  are  those  who 
believe  that  every  system  of  waterways  for  which 
public  funds  are  expended  in  considerable  amounts 
should  be  made  self-sustaining.  It  is  the  rule  with 
some,  on  the  other  hand,  that  they  need  not  concern 
themselves  about  the  interest  on  the  millions  sunk  in 
canals.  On  the  relative  merits  of  these  two  positions 
depend  the  future  policy  of  Germany  regarding  water- 
ways. The  Government  operates  its  railways  on  a 
paying  basis.  Shall  the  canals  be  released  from 
obligations  which  the  railways  are  expected  to  meet  ? 
Shall  the  Government  of  Prussia  favour  its  left  hand 
at  the  expense  of  the  right  ? 

The  Limitations  of  the  Trans-Siberian  Railway. 

At  the  third  Russian  Electrotechnical  Convention 
at  St.  Petersburg,  Count  A.  F.  Ltrbienski  discussed 
the  desirability  of  adopting  electric  traction  on  the 
Trans-Siberian  Railroad.  The  author  stated  that 
in  the  near  future  it  will  be  necessary  to  operate 
40  to  50  trains  per  day,  due  to  the  large  number  of 
emigrants  to  be  carried  and  to  the  freight  to  be 
handled.  The  speed  of  the  trains  under  present 
conditions  is  limited  by  light  rails,  by  the  bad  profile 
of  the  road,  and  by  lack  of  water.  The  last-named 
difficulty  can  be  overcome  by  the  construction  of 
more  suitable  ducts  or  by  using  more  powerful  loco- 
motives with  tenders  of  larger  capacity. 

The  elimination  of  the  effect  of  the  light  rails  and 
bad  profile  of  the  road,  however,  would  necessitate 
an  excessive  expenditure  of  money  and  consume 
considerable  time.  It  would  prove  much  more 
economical  to  establish  electric  traction  on  some 
sections  of  the  railroad.  In  this  case  the  construction 
of  the  line  would  remain  unchanged  and  high  speeds 
could  be  attained  even  on  sharp  curves,  the  axles 
of  electric  locomotives  being  independent  of  each 
other,  while  the  grades  could  be  climbed  without 
difficulty  by  increasing  the  number  of  axles.  In 
the  case  of  electric  traction  the  question  of  water 
supply  is  not  of  great  concern,  for  the  central  stations 
could  be  established  in  the  neighbourhood  of  large 
lakes  or  rivers,  at  a  distance  of  75  to  150  miles  from 
each  other.     In  spite  of  the  difficulties  in  obtaining 


Our    Monthly   Summary. 


16; 


ils  ami  supplies,  and  the  necessity  for  a 
stall  of  technical  men,  which  could  hardly  be  found  in 
Russia,  it  would  be  easier  to  adopt  electric  traction 
than    to     undertake     the    rebuilding    of    the    whole 

line. 

The  International  Electrical  Congress. 
The  International  Electrical  Congress  will  be  convened 
•.  Louis,  beginning  at  9.30  a.m.,  on  Monday, 
tember  12th,  1904.  The  opening  ceremonies  of 
the  Gongress  will  he  held  in  the  Music  Hall  of  the 
Coliseum,  at  Olive  and  Thirteenth  Streets.  The 
meetings  of  the  eight  sections  will  follow,  com- 
mencing at  11  o'clock  a.m.,  in  the  section  halls  on 
the  second  floor  of  the  Coliseum,  the  sections  ad- 
journing on  Monday,  at  1.30  o'clock  p.m.  On 
Tuesday,  Thursday  and  Friday  the  sections  will 
meet  on  the  second  floor  of  the  Coliseum  at  9  o'clock 
a.m.,  ami  will  adjourn  not  later  than  1  o'clock  p.m. 
On  Wednesday  at  10  o'clock  a.m.  the  Annual  Con- 
vention of  the  American  Institute  of  Electrical 
Engineers  will  be  formally  opened  at  Festival  Hall 
in  the  grounds  of  the  Louisiana  Purchase  Exposition, 
and  the  President  of  the  Institute,  Mr.  Bion  J.  Arnold, 
will  then  deliver  the  annual  address.  Immediately 
afterward  a  topical  discussion  will  follow  between 
the  Institution  of  Electrical  Engineers  of  Great 
Britain  and  the  American  Institute  of  Electrical 
Engineers.  Arrangements  are  being  made  for  holding 
a  closing  meeting  of  the  International  Congress,  and 
this  will  probably  be  held  in  one  of  the  buildings  in 
the  grounds  of  the  Exposition. 

Railway  Electrification  in  London. 

The  publication  of  a  detailed  illustrated  description 
of  the  electrical  installation  for  the  Metropolitan 
Railway  Company,  in  the  current  number  of  "  The 
Tramway  and  Railway  World,"  recalls  the  fact  that 
the  time  is  now  close  at  hand  when  there  will  be  in 
operation  by  far  the  greatest  system  of  electric  rail- 
ways in  this  country. 

It  is  anticipated,  with  a  fair  degree  of  confidence, 
that  about  the  beginning  of  next  year  steam  loco- 
motives will  disappear  from  the  entire  system  of  the 
District  Railway  Company  and  from  the  busiest 
sections  of  the  Metropolitan  Railway  Company. 
This  will  mean  that  we  shall  have  some  50  or  60 
miles  of  heavy  electric  railway  at  work  in  London 
and  the  immediate  vicinity,  apart  altogether  from 
"  tube  "  railways  existing  and  in  process  of  con- 
struction. 

The  two  great  power  stations,  one  at  Chelsea  for 
the  District  Railway  and  associated  "  tube  "  lines, 
the  other  at  Neasden  for  the  Metropolitan  Railway, 
are  now  in  such  a  forward  condition  that  their  com- 
pletion cannot  be  long  delayed.  Between  them  they 
will  be  able  to  produce  some  60,000  or  70,000  horse- 
power, and  provision  is  made  for  additions  to  this 
enormous  total   when  required. 


Fire  Protection  on  Board  Ship. 

J  propos  of  the  disastrous  lire  at  New  York  on  board 
the  excursion  steamer  General  Slocunt,  it  is  interesting 
to  note  that  Mr.  E.  O.  Sachs  has  written  a  pamphlet 
entitled  "Fire  Protection  on  Board  Ship,"  in  which 
he  has  embodied  the  suggestions  which  he  made: 
at  the  Spring  Meeting  of  the  Institution  of  Naval 
Architects.  "  On  that  occasion,"  said  Mr.  Sachs, 
"  I  specifically  mentioned  that  I  scarcely  thought 
much  would  be  done  to  improve  matters  unless  some 
calamity  occurred  involving  many  hundred  lives. 
Such  a  calamity  has  now  unhappily  occurred,  but  I 
trust  it  will  serve  to  bring  about  the  adoption  of  such 
measures  as  are  necessary  to  avoid  the  possibility 
of  such  a  terrible  loss  of  life  again  taking  place." 

The  pamphlet  forms  one  of  the  publications  of  the 
British  Fire  Prevention  Committee. 

Experiments  at  Port  Melbourne. 

Experiments  have  been  made  at  Port  Melbourne  by 
the  Iron,  Steel,  and  Metals  Manufacturing  Company 
to  prove  the  value  of  the  patents  of  Messrs.  M. 
Moore  and  T.  J.  Hesketh,  for  the  direct  production  of 
wrought-iron  and  steel  without  the  necessity  of  first 
producing  pig-iron.  An  Australian  correspondent  sends 
me  the  following  details  from  the  "  Melbourne  Age." 
When  the  varying  processes  required  to  produce 
steel  and  wrought-iron  from  the  crude  ore  are 
remembered  it  will  be  recognised  that  to  secure  the 
production  of  steel  and  wrought-iron  in  one  operation 
without  starting  from  pig-iron  of  uncertain  composi- 
tion would  mean  a  tremendous  step  forward  in  the 
metallurgy  of  iron.  Trial  runs  with  New  Zealand 
magnetic  iron  sand  are  now  being  made  on  a  some- 
what large  scale.  This  sand  is  first  separated  from 
its  gangue  by  electro-magnetic  separators,  this  treat- 
ment leaving  a  pure  magnetic  iron  oxide.  The  sand 
is  fed  from  a  bin  into  the  furnace,  which  is  entirely 
novel  in  its  features,  being  chiefly  mechanical  and 
automatic  in  its  arrangement.  The  ore  drops  from 
the  bin  into  a  slowly  revolving  cylinder,  placed  at  such 
an  angle  that  it  travels  forward  continuously  along 
it.  As  it  does  so  t  gets  heated  to  a  dull  red  heat 
by  the  waste  gases  from  subsequent  operations. 
From  this  cylinder  the  ore  drops  into  a  second 
revolving  cylinder,  where  the  fine  particles  are  sub- 
jected to  the  action  of  reducing  gases,  which  reduce 
the  magnetic  oxide  of  iron  to  the  metallic  form,  at 
the  same  time  permitting  the  particles  to  retain 
their  individuality.  From  this  second  cylinder  the 
reduced  ore  drops  into  a  smelting  bath  at  the  bottom 
of  the  revolving  cylinders,  and  the  molten  steel  or 
malleable  iron,  as  the  case  may  be,  is  tapped  from 
this  whenever  that  operation  is  necessary.  It  will 
thus  be  realised  that  the  process  is  one  of  great  sim- 
plicity, and  yet  of  much  ingenuity.  Not  the  least 
interesting  part  of  the  work  being  done  at  Port 
Melbourne  is  the  use  of  liquid  fuel  for  heating  pur- 
poses* 
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Motors  for  Men  of  Moderate  Means. 

Motoring  first  had  its  Badminton  book  in  April, 
1902,  Mr.  Alfred  Harmswortlvand  Mr.  Claude  Johnson, 
Secretary  of  the  Automobile  Club,  being  chiefly 
responsible|for  the  appearance  of  a  highly  creditable 
compilation.     A  second  edition  was  called  for  in  May, 

1902,  and  was  reprinted  in  December,  1902,  and  August, 

1903.  The  third  edition  now  makes  its 'appearance, 
the  work  having  been  revised  and  improved )  by  \  the 
addition  of  more  up-to-date  illustrations.  The  latest 
mechanical  and  ignition  devices  have  received  attention, 
the  full  text  of  the  new  motor  law  is  given,  and  several 
additional  chapters  have  been  included. 

Among  the  latter  may  be  mentioned  an  instructive 
chapter  on  motor-cars  for  men  of  moderate  means, 
in  which  an  attempt  is  made  to  arrive  at  an  estimate 
of  the  cost  of  running  motor-cars  of  various  powers. 
Practical  personal  experience  is,  after  all,  the  Court  of 
Appeal  in  this  matter,  and  letters  from  users  of  light  cars 
which  have  been  included  should  be  welcomed  by  the 
prospective  purchasers  of  motors.  As  to  the  difficulty 
of  estimating  the  cost  of  the  up-keep  of  tyres,  it  is 
noted  that  the  principal  expense  arises  from  the  fact 
that  manufacturers  have  found  a  difficulty  in  making 
tyres  of  uniform  quality.  One  set  may  wear  for  5,000 
miles,  while  the  next  may  give  way  in  2,000  miles. 
The  following  summary  is  presented,  giving  the  esti- 
mated cost  per  10,000  miles  of  various  cars  : — 


Tyres  (pneumatic) 

Petrol  at  is.  3d.  per  gallon 
Gear  body  renewals 
Lubricants,    electricity    for 
ignition  batteries,  &c.  ... 

Totals     ... 

Much  of  the  information  in  this  chapter  has  been 
derived  from  a  paper  prepared  by  Captain  Kenneth 
Campbell,  D.S.O.,  and  read  by  him  before  the  Auto- 
mobile Club.  This  contained  a  great  deal  that  is  of 
special  value  to  all  users  of  motors,  and  particularly 
to  the  more  inexperienced  owners.  The  writer  gave 
a  caution  against  "  repairer  sharks,"  as  they  are 
called  in  America,  recommending  the  motorist  to  deal 
with  the  builders  of  his  car  whenever  possible,  it  being 
to  their  advantage  to  retain  their  customer's  good- 
will. Captain  Campbell  having  taken  the  trouble  to 
calculate  as  nearly  as  he  could  the  saving  he  was  able 
to  effect  by  using  his  car  instead  of  going  by  train  for 
summer  holidays,  visits,  shooting  expeditions,  etc., 
reckoned  it  at  a  little  over  ^32  per  annum  ;  further- 
more, he  believes  that  he  saved  some  £40  in  cab  hire 
and  livery  stable  bills  when  in  town.  These  figures 
are  perhaps  of  no  particular  importance,  for  the  reason 
that  different  people's  holidays,  visits,  and  London 
cabs,  etc.,  vary  so  considerably,  but  the  estimate  is 
perhaps    worth   quoting.     That    there   is    a    saving   in 


S-h.p.  very 

light 
voiturette. 

10-h.p. 
2-cylinder 
light  car. 

i5-hp 

car. 

£ 

20-8 

2I"5 
20-0 

£ 

79-5 
24-6 
52-0 

£ 
937 
368 
80.0 

5'0 

7-0 

io-o 

67-3 

1629 

2205 

doctor's  bills \from    the  benefits  derived  from  open  air 
excursions  Captain  Campbell  also  regards  as  probable.* 

Two  Important  Marine  Events. 

We  have  received  from  the  Technical  Secretary  of 
the  Automobile  Club  the  entry  list  of  boats  taking  part 
in  the  British  International  Cup  Race— late  the  Harms- 
worth  Cup— for  Motor  Boats,  which,  by  the  time  these 
lines  are  in  the  press,  will  have  been  determined  at  Ryde. 
The  Cup  is  held  at  present  by  this  country,  and  is  com- 
peted for  on  practically  the  same  lines  as  the  Gordon- 
Bennett  Cup  for  Motor  Cars.  The  Race  has  been 
organised  by  the  Automobile  Club  of  Great  Britain  and 
Ireland  as  the  trustees  for  the  Cup,  the  management 
being  in  the  hands  of  the  Marine  Motor  Committee  of 
the  Club.  Five  boats  were  entered  to  represent  this 
country,  and  two  foreign  countries  challenging. 

The  following  are  details  of  the  competitors  : — 


Fuel 

No. 

Country. 

Name  of  Competitor. 

HP. 

Length. 

Motive 
Power. 

I 

England 

S.  F.  Edge,  Ltd.     ... 

•55 

35  ft. 

Petrol 

2 

J)                            » 

90 

40  ft. 

11 

3 

J.  E.  Hutton,  Ltd.  ... 

150 

39-95  K- 

ii 

4 

John  I.  Thornycroft 

and  Co 

120 

40  ft. 

n 

5 

Lord     Howard    de 

Walden 

ISO 

40  ft. 

11 

6 

France 

M.  A.  Clement 

180 

40  ft. 

„ 

7 

M.  H.  Legru 

100 

39*3  «. 

Steam 

8 

Richard  Brasier     ... 

80 

30'   2f 

Petrol 

9 

U.S.A. 

Skithand  Mabley  ... 

150 

39'  «>f" 

n 

The  Reliability  Trials  for  Motor  Boats  will  also  have 
been  held  in  Southampton  Water,  consisting  of  two  runs 
of  ten  hours  each  day  to  determine  the  boat  which  can  do 
the  best  performance  in  reliability  (capability  of  running 
without  a  stop),  speed,  economy,  safety,  and  condition 
(absence  of  wear  and  tear  at  the  end  of  the  trial).  The 
entry  list  for  these  trials  was  representative  of  all  the 
leading  makers  in  the  country. 

Forthcoming  Automobile  Exhibition. 

The  plans  of  the  third  annual  Exhibition  of  the  Society 
of  Motor  Manufacturers  and  Traders,  to  be  held  at 
Olympia,  from  February  10th  to  18th,  1905,  have  been 
duly  approved  by  the  London  County  Council.  Exhibition 
space  amounting  to  100,000  square  feet  will  be  available, 
and  of  this  amount  80,000  is  said  to  have  been  applied  for. 

*  "Motors  and  Motor-Driving,"  by  Alfred  C. 
Harmsworth,  with  contributions  by  the  Marquis  de 
Chasseloup-Laubat,  the  Hon.  John  Scott-Montagu, 
M.P.,  Sir  David  Salomons,  Bart.,  R.  J.  Mecredy,  the 
Hon.  C.  S.  Rolls,  Henry  Sturmev,  C.  L.  Freeston, 
J.  St.  Loe  Strachey,  the  Right  Hon.  Sir  J.  H.  A. 
Macdonald,  and  others.  With  illustrations  by  H.  M. 
Brock,  H.  Tringham,  and  from  photographs.  Thirn 
Edition.  Longmans,  Green  and  Co.  The  Badmintod 
Library.     9s.  net. 
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THE    TRANSANDINE 
RAILWAY. 


.    Railroads. 
Highways. 

i     Transandine  Railroad. 
'-) — I — rHH — I r-     Boundary  between  Chili  and  the  Argentine. 


THE   CIVIL   ENGINEER  AT  WORK. 


By  C.  H. 


Important  New  Works. 

The  past  month  has  been  marked  by  the  opening  of 
several  important  engineering  schemes,  and  before 
these  notes  appear  their  Majesties  the  King  and  Queen 
will  have  inaugurated  the  new  dock  works  at  Swansea 
and  the  Birmingham  Welsh  Water  Scheme.  Other 
works  which  have  been  opened  at  the  time  of  writing 
include  the  Harrow  and  Uxbridge  Railway,  the 
Leek  and  Manifold  Light  Railway,  the  new  ocean  pier 
at  Dover,  and  the  completion  of  the  important  extension 
works  at  Folkestone  Harbour,  carried  out  by  the  South- 
Eastern  and  Chatham  Railway  Company,  at  a  cost  of 
nearly  ^500,000.*  The  Folkestone  improvement  com- 
prises the  extension,  widening,  and  strengthening  of 
the  pier,  which  has  been  provided  with  six  new  landing 
stages,  the  re-building  of  two  railway  stations,  and  the 
construction  of  an  overhead  promenade. 

The  Transandine  Railway. 

In  a  recent  issue  of  Page's  Magazine  a  brief  refer- 
ence was  made  to  the  proposed  completion  of  the 
Transandine  Railway.  Among  railway  projects  in 
South  America  this  has  been  a  leading  question  for  half 
a  century.  Mr.  Charles  M.  Pepper  in  the  "Railway  Age'' 
says  that  though  long  looked  upon  as  a  dream  and 
visionary,  now  it  nears  realisation,  and  there  is  every 
probability  that  within  five  years,  or  less,  a  straight- 
across-the-country  trip  can  be  made  from  the  Pacific 
to  the  Atlantic,  that  is,  from  Valparaiso  to  Buenos 
Ayres.  The  railway  progress,  which  is  so  clearly  foreseen 
in  the  southern  continent,  in  the  course  of  years  will 
result  in  building  other  lines  through  the  passes  of  the 
Cordilleras,  but  the  one  in  sight  is  that  which  is  uni- 
versally known  as  the  Uspallata  route.     The  reasons 

*  See  special  article,  page  113,  and  also  "P.M." 
Illustrated  Notes. — Ed. 


for  the  long  delay  have  been  both  national  and  commer- 
cial, but  Chili  and  the  Argentine  have  now  settled 
their  long-standing  differences  and  want  to  be  in  closer 
fellowship.  The  whole  subject  was  revived  by  the 
passage  of  the  guarantee  law  by  the  Chilian  Congress 
in  February  last,  and  the  succinct  and  decisive  adoption 
of  the  means  to  complete  the  Transandine  connection 
as  government  measures  and  as  national  policy.  The 
guarantee  of  the  State  is  based  on  the  division  of  the 
work  into  three  sections,  the  amount  being  propor- 
tional to  the  engineering  difficulties  of  the  respective 
sections. 

The  part  of  the  line  already  built  is  from  the  town 
of  Los  Andes  to  Salto  del  Soldado  (the  Soldier's  Leap), 
but  in  general  terms  the  law  specifies  that  the  railway 
is  to  extend  from  Los  Andes  to  the  cumbre  (summit) 
of  the  Cordillera,  there  to  unite  with  the  railroad  of 
the  same  gauge  from  Mendoza.  At  Salto  del  Soldado 
the  height  is  1,252  metres,  or  4,100  ft.  At  the  cumbre 
of  the  Cordillera  it  is  3,900  metres,  or  12,800  ft.  The 
intervening  grades,  curves  and  tunnels  are  the  problems 
for  the  engineers  and  contractors.  The  value  of  the 
first  section,  which  extends  to  the  crossing  of  the 
Juncal  River,  is  estimated  at  20  per  cent,  of  the  total  ; 
of  the  second,  from  Juncal  to  Portillo,  35  per  cent.  ; 
and  of  the  third,  from  Portillo  to  the  cumbre,  the 
section  of  tunnels,  at  45  per  cent,  of  the  total. 

In  the  early  plans  the  tunnel  of  the  cumbre  was 
estimated  at  13  kilometres  (8  miles)  of  length,  and 
the  grade  at  8  per  cent.,  except  a  slight  depression 
toward  the  Argentine  side.  The  grade  in  the  Portillo 
was  the  same  except  a  short  horizontal  section.  For 
the  main  tunnel,  the  corkscrew  or  spiral  is  favoured 
by  engineers  who  have  reviewed  the  government 
studies.  In  the  first  estimates,  six  sections  of  the 
Abt  system,  with  a  total  length  of  28  kilometres 
(1 7*39  miles),   were  projected. 
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From  these  statements 
a  fair  idea  may  be  had 
of  the  nature  of  the  engi- 
neering work  and  the 
equipment,  supplies  and 
materials  which  will  be 
required  in  the  building 
and  operation  of  the  road. 
Everything  that  comes 
under  the  designation  of 
railway  material  is  to  be 
admitted  free  of  Customs 
duties.  The  source  of 
labour  supply  available 
is  native  Chilian,  which 
is  very  sturdy,  and 
Italian,  which  has  been 
utilised  on  the  Argentine 
lines. 

An  expensive  item  in 
the  construction  is  likely 
to  be  what  is  called  "  the 
works  of  defence''  against 
the  snows  which  choke 
the  passes  in  the  winter, 
and  the  wind  storms 
which  sweep  with  such 
terrific  force.  But,  as 
there  is  so  much  tunnel- 
ling, snowsheds  similar  to 
those  in  the  Sierras  are 
not  likely  to  be  demanded 
extensively.  However, 
it  is  specifically  set  out 
in  the  law  that  the  works 
necessary  to  keep  the 
line  open  through  all  the 
winter  are  to  be  con- 
structed. 

The    Development    of 
Inland  Waterways. 

A  propos  of  Mr.  Mac- 
Donald's  article  on  the 
possible  resuscitation  of 
our  canals,  I  note  that  a 
meeting  was  recently  con- 
vened by  the  Worcester 
Chamber  of  Commerce 
to  consider  the  develop- 
ment of  inland  waterways 
in  connection  with  the 
schemes  propounded  by 
Sir  John  Brunner,  M.P., 
and  Mr.  W.  B.  Needham, 
a  member  of  the  Chamber. 
Sir  John  Brunner's  scheme 
provides  for  the  nationali- 
sation of  waterways,  the 
existing  stocks  or  shares  being  converted  into  Consols 
on  the  basis  of  25  years'  purchase  of  the  average 
profits  for  the  last  25  years.  The  board  of  manage- 
ment would  be  appointed  by  Government,  and  the 
waterways  would  be  free  except  as  regards  the  use  of 
wharves.  Sir  John  urges  that  the  public  would  greatly 
benefit  if  waterways  were  managed  by  a  central  and 
impartial  body.     Under  Mr.  Needham's  scheme  it   is 
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proposed  to  entrust  waterways  to  the  county  councils 
OH  terms  of  purchase  similar  to  those  of  Sir  John 
Brunner's  scheme,  with  representative  boards  of 
management  based  upon  mileage.  After  some  dis- 
cussion the  meeting  voted  in  favour  of  nationalisation, 
leaving  the  arrangement  of  details  to  the  Associated 
Chambers. 

A  Proposed  Road  Locomotive  and  Train. 

In  "  English  and  American  Steam  Carriages  anc 
Traction  Engines,"*  Mr.Wm.  Fletcher,  M.Inst. Mech.E., 
gives  us  in  readable  form  a  freely  illustrated  record  of 
ancient  and  modern  steam  carriages,  road  locomotives, 
and  traction  engines,  representing  many  years  of 
research.  The  author  has  always  been  a  firm  believer 
in  steam  as  a  motive  power  for  carriages,  its  threatened 
extinction  by  petrol  cars  notwithstanding,  and  he  states 
that  his  belief  is  more  confirmed  than  ever.  Among  the 
many  points  of  interest  in  this  volume  is  a  chapter  in 
which  the  author  gives  full  details  of  a  proposed  road 
locomotive  and  train  for  passengers  and  goods.  A  side 
elevation  of  the  train  proposed  is  reproduced  herewith 
by  the  courtesy  of  the  publishers.  It  will  be  seen,  says 
the  author,  that  the  working  parts  of  the  engine  are 
hidden  from  view  ;  the  fly-wheel  is  of  the  disc  pattern, 
of  small  diameter,  and  every  possible  thought  will  be 
taken  to  remove  any  objectionable  features  that  are 
liable  to  frighten  horses.  Care  will  be  taken  that  the 
road  train  cannot  truthfully  be  termed  a  nuisance  by 
persons  who  object  to  the  use  of  machinery  on  roads. 
The  engine  is  shown  drawing  an  omnibus  mounted  on 
springs,  which  will  seat  twenty  to  thirty  passengers  ; 
there  is  shown  also  a  light  spring  four-wheeled  van  for 
carrying  market  produce,  parcels,  etc.,  to  the  railway 
station  or  market  town.  The  engine  will  not  vary 
much  in  appearance  for  different  districts.  It  is  believed 
the  character  of  the  train  will  often  differ  ;  it  may 
be  altered  to  suit  the  requirements  of  the  neighbour- 
hood through  which  the  train  shall  run.  The  omnibus 
may  give  place  to  a  light-covered  wagonette,  so  that 
more  room  and  power  would  be  available  for  hauling 
merchandise. 

The  author  deals  at  some  length  with  the  restrictions 
imposed  by  legislation,  remarking  that  our  legislators 
and  not  our  engineers  are  to  blame  for  some  of  the 
greatest  disadvantages  of  the  present  road  locomotives. 
Engineers  and  owners,  he  says,  would  gladly  introduce 
a  smaller  road  locomotive  and  train  if  they  were 
allowed  to  run  them  at  six  or  eight  miles  an  hour  in 
the  open  country.  Very  few  people  know  what  a 
properly  constructed  road  locomotive  can  do  in  the 
way  of  quick  running,  as  such  engines  have  been  rarely 
tried  in  England.  The  arguments  raised  against  the 
use  for  this  purpose  are  based  on  our  present  engines, 
that  are  built  for,  and  used  for,  a  totally  different 
service.  The  author's  remarks  in  favour  of  quick- 
running  traction  engines  are  mostly  based  on  experience. 
Messrs.  MacLaren's  parcel  service  in  France  shows 
what  can  be  done.  Lyons  and  Grenoble  ars  nearly 
seventy  miles  apart.  Each  engine  covered  this  distance 
in  the  night,  and  ran  for  hours  together  at  eight  miles 
an  hour,  over  the  worst  possible  roads  and  up  some 
steep  gradients. 


*  Published  by  Messrs.    Longmans,   Green   and  Co. 
15s.  net. 


NAVAL    N0TE5. 


MONTHLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

By  N.  I.  D. 


SINCE     nay    List     instalment    of   notes,    there    has 
been    a    very    noticeable    lull     in     the     activity 
he    world's    warship    building    yards.       Not    that 
work    has   been    suspended)    but    the   labour   has   been 
almost     entirely     of      that     nature    which    cannot    be 

ibed  more  fully  than  by  saying  that  there  has  been 
progress.       There    have     been     no     launches     of     large 

Is,  and  no  completions.  The  majority  of  the 
battleships  seem  to  be  in  that  state  which  lies  between 
the  two  stages.  But  to  tins  rule  there  is  one  very 
notable  exception.  This  is  in  the  case  of  the  Com- 
monwealth'^ battleship,  building  for  the  British  Navy. 
The  tirst  vessel  of  the  King  Edward  VII.  class  to 
undergo  her  trials,  the  Commonwealth  has  done  very 
brilliantly.  Laid  down  as  late  as  June  17th,  1902, 
she  was  launched  on  May  13th.  1903,  and  completed 
her  steam  trials  on  June  25th  this  year,  so  that  she 
should  be  in  commission  in  the  course  of  the  autumn 
or  the  early  winter,  that  is  to  say  in  thirty  months. 
The  whole  of  her  trials  were  carried  out  in  five  days. 

The  results  for  the  thirty  hours'  one-fifth  power  trial 
were  :  3,644  i.h.p.  developed,  70*65  revolutions, 
11  knots  speed  and  1*74  lb.  of  coal  consumed  per 
unit  of  power  per  hour.  The  mean  of  six  runs  over 
the  Skelmorlie  measured  mile  at  seven-tenths  power 
was  12,769  h.p.  developed,  107*45  revolutions,  17-9 
knots  speed  and  r68  lb.  of  coal  consumed  per  unit 
of  power  per  hour.  The  figures  for  the  full  power 
trial  of  eight  hours  duration,  are  as  follows  : — 


No.  of 

Time  on 

Speed  in 

Revolutions  per 

I.H.P., 

Kun. 

Mile. 

Knots. 

Mean  of  P.  and  S. 

Collective. 

min  sec. 

I 

3    8-4 

I9-I082 

120-35 

18,478 

2 

3  8-2 

19-1285 

1 19'  I 

17.931 

3 

312-8 

18-6721 

119-5 

18,213 

4 

3   6-5 

19-3029 

120-15 

17,947 

5 

3  in 

18-8382 

119-3 

17.987 

6 

3    4' 1 

i9'5546 

119-4 

18,205 

The  mean  therefore  was  :  speed  19-01  knots,  revolu- 
tions 119-6  and  i.h.p.  18,538,  which  is  in  each  case 
in  excess  of  the  contract  requirements. 

It  is  not  necessary  here  to  repeat  the  principal 
characteristics  of  this  vessel,  which  must  be  well 
known  to  every  student  of  naval  affairs,  but  her 
machinery,  it  may  be  mentioned,  is  composed  of  two 
sets  of  four-cylinder  triple-expansion  engines,  supplied 
with  steam  at  270  lb.  by  sixteen  Babcock  and  Wilcox 
boilers,  having  about  47,250  sq.  ft.  of  heating  surface 
and  1,400  sq.  ft.  of  grate  area. 

The  Dominion,  a  sister  ship,  is  fast  approaching 
the  trial  stage  at  Barrow-in-Furness. 

I  have,  in  an  earlier  batch  of  notes,  made  reference 
to  the  trials  of  the  Prince  of  Wales,  battleship.  More 
detailed  reports  now  to  hand  show  this  vessel  to 
be  far  from  economical  in  coal  consumption.  On 
her  one-fifth  power  trial,  the  consumption  was  2-2 1  lb. 
per  unit  of  power  per  hour  ;  on  the  three-fourths 
power  trial  it  was  2*08  lb.,  and  on  the  full  power 
2*02  lb.  per  i.h.p.  per  hour  were  consumed.  The 
total  i.h.p.  developed  at  each  trial  was  3,128,  11,669, 
and  15,364  respectively.  The  Prince  of  Wales's 
boilers  are  of  the  Belleville  type,  with  all  the  latest 
improvements,  twenty  in  number. 

It     seems    hardly    likely    that    the    suggestion    put 


forward    in    some    quarters    that  ,nd    vessel 

of  the  new  Lord  Nelson  class  should  be  called  the 
William  White,  will  be  acted  upon.  For  while  it 
is  not  to  be  disputed  that  the  British  Navy  owes 
much  to  the  ex-Director  of  Naval  Construction,  it 
can  hardly  be  claimed  for  him  that  he  is  Nelson's 
equal.  The  Lord  Howard  would  be  a  more  suitable 
name,  and  more  in  keeping  with  the  cognomen  of 
the  type  ship  of  the  class.  Ark  Royal  has  also  been 
mentioned,  but  this  name  is  somewhat  archaic  and 
out  of  keeping  with  modern  feeling  on  the  subject  of 
ships'  names. 

Turning  to  armoured  cruisers,  the  Warrior  continues 
to  occupy  a  large  share  of  the  public  attention,  and 
two  remarkable  statements  concerning  her  have  been 
made  recently.  The  first  refers  to  a  further  change 
believed  to  be  imminent  in  the  armament  of  this 
vessel.  The  four  9'2-in.  guns  which  were  to  have 
been  mounted  in  place  of  the  ten  6-in.  pieces,  will 
not,  it  is  stated,  be  placed  in  her,  four  7"5-in.  guns 
having  been  substituted  for  them.  This  report 
which  comes  from  Pembroke,  does  not  assign  any 
reason  for  the  change,  and  details  of  the  change, 
beyond  the  statement  that  the  guns  will  be  mounted 
in  barbettes  at  the  sides  on  the  upper  deck,  are 
lacking.  The  report  is  certainly  one  which  requires 
substantiating. 

The  second  report  is  even  more  remarkable,  and  far 
less  credible.  The  Warrior  has  four  boiler  rooms, 
and  it  is  proposed  to  provide  a  complete  set  of  Belle- 
ville, Babcock  and  Wilcox,  Yarrow  and  cylindrical 
boilers  in  each  of  these  four  rooms.  What  object 
it  is  supposed  can  possibly  accrue  from  such  a  medley 
it  is  impossible  to  conjecture,  and  I  am  inclined  to 
suspect  that  some  perfervid  imagination,  in  view 
of  the  dull  season,  has  evolved  this  report  from  its 
inner  consciousness  in  the  hope  of  stimulating  corre- 
spondence. The  Natal,  building  at  Barrow,  is  receiving 
her  plates. 

The  scathing  criticism  of  the  "  scouts  "  published 
by  the  Times  has  been  the  means  of  bringing  to  light 
a  curious  mistake  in  the  Navy  Estimates.  On  pp. 
225  and  227  of  the  1904-05  Estimates,  it  is  stated 
(1)  that  the  estimated  speed  of  each  "scout"  at 
load  draught  on  contractors'  trials  is  25  knots,  and 
in  an  adjacent  column  it  is  stated  further  that  the 
coal  capacity  at  load  draught  of  the  "  scouts "  is 
150  tons.  The  obvious  inference  from  this  is  that 
the  maximum  coal  capacity  of  the  "  scouts  "  is  only 
1 50  tons,  whereas  it  is  known  to  be  in  point  of  fact 
485  tons.  If,  then,  the  official  figures  in  the  Navy 
Estimates  are  correct,  with  her  bunkers  full  no  one 
of  the  "  scouts  "  can  be  expected  to  attain  the  required 
speed.  Mr.  Pretyman  has  replied  to  some  questions 
in  the  House  of  Commons  on  this  subject,  and  has 
stated  that  with  the  coal  capacity  of  the  vessels  at  its 
maximum  limit,  the  vessel  will  be  able  to  attain  a 
speed  of  24-6  knots.  The  object  of  a  "  scout,"  on 
Mr.  Pretyman's  own  showing,  is  to  be  "  able  to 
approach  an  enemy's  fleet,  consisting  of  a  number 
of  swift  cruisers,  and  be  able  to  escape  and  give  in- 
formation to  the  admiral."  But  whereas  Mr.  Prety- 
man puts  the  speed  of  "swift  cruisers"  at  22  knots, 
and  says  "  the  extra  three-knot  speed  would  be  useful 
in  enabling  her  to  escape,  the  Drake  class  of  cruiser 
in  our  own  Navy  is  able  to  steam  24  knots  under 
pressure,  and  how  the  o-6  knots  are  to  assist  a 
"scout"  to  escape  vessels  like  the  Drake,  if  they  belonged 
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to  an  enemy's  fleet,  Mr.  Pretyman  has  not  explained. 
The  Skirmisher,  "scout,"  building  at  Barrow,  is  re- 
ported as  nearly  ready  for  launching. 

During  the  month  the  destroyers  Ribble  and  Derwent 
have  been  delivered  at  Sheerness  from  the  contractors, 
Messrs.  Yarrow  and  Messrs.  Hawthorn,  Leslie  respec- 
tively. 

The  trials  of  the  Ribble  and  Wetland,  which  were 
run  in  May  last,  gave  very  good  results.  The  full 
speed  trial  showed  that  the  engines  could  develop 
7,754  h.p.  "in  the  case  of  the  Welland  and  7,696  h.p. 
in  the  case  of  the  Ribble,  giving  speeds  of  26-02  knots 
and  25*82  knots  respectively.  The  coal  consumption 
worked  out  at  1*65  lb.  and  1*57  lb.  per  unit  of  power 
per  hour  in  each  case.  The  boilers  in  these  two  vessels 
are  of  the  Yarrow  straight-tube  type,  four  in  number. 

A  return  showing  the  destroyers  built  and  launched 
for  the  British  Navy  since  January,  1902,  which  has 
been  issued,  has  led  to  some  very  pertinent  discussions 
on  these  vessels,  particularly  on  the  question  of  their 
seaworthiness.  The  newer  vessels,  which  have 
sacrificed  5  knots  speed  for  additional  stability, 
do  not  meet  with  general  approbation,  it  being  con- 
sidered that  vessels  of  30  and  31  knots  speed, 
if  built  by  firms  experienced  in  the  construction 
of  these  small  craft,  are  as  safe  and  far  more 
effective  machines  of  war  than  the  larger  and  less 
speedy  vessels  now  being  completed.  The  return 
is  as  follows  : — 
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Of  the  Naval  manoeuvres  I  must  write  fully  next 
month.  The  general  scheme  which  has  just  been  made 
public  seems  to  indicate  that  the  operations  this 
year  will  be  almost  as  interesting,  although  not  on 
so  extensive  a  scale,  as  those  of  last  year. 
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The  new  armoured  cruiser  Colorado  has  been  running 
her  trials,  and  is  the  first  of  the  six  new  cruisers  under 
construction  to  reach  this  stage.  Her  contract  speed 
is  22  knots,  and  on  unofficial  trials  she  has  attained 
a  speed  of  22-31  knots,  but  the  figures  of  the  official 
trials  are  not  yet  to  hand.  Mr.  E.  S.  Cramp,  of  the 
famous  Philadelphia  shipbuilding  firm,  is  so  delighted 
with  the  vessel  that  he  has  declared  her  to  be  without  a 
peer  in  any  Navy.  This,  of  course,  is  exaggeration.  Both 
the  Duke  of  Edinburgh  and  Drake  classes  in  the  British 
Navy  alone  must,  if  the  vessels  be  compared  in  all 
their  characteristics,  be  admitted  superior  to  the 
Colorado,  and  there  are  vessels  in  other  fleets  at  least 
the  equals  of  the  American  cruiser. 

The  importance  of  utilising  oil  fuel,  if  it  be  practic- 
able, has  not  been  more  fully  realised  anywhere,  than 
in  the  United  States,  and  the  report  of  the  committee 
of  experts  which  recently  sat  to  consider  the  advisa- 
bility and  possibility  of  the  introduction  of  liquid 
fuel,  makes  very  interesting  reading.  The  fact  that 
the  United  States  has  an  almost  inexhaustible  supply 
of  petroleum,  adds  to  the  desirability  of  the  solution 
of  this  problem  from  their  point  of  view.  Six  very  real 
and  very  tangible  advantages  are  shown  by  the  Report 
to  be  likely  to  accrue  from  the  use  of  oil  fuel.  Briefly 
they  are  :  (1)  Because  of  its  higher  calorific  qualities,  a 
less  quantity — on  the  basis  of  thermal  value — of  oil 
would  be  required  than  of  coal ;  (2)  as  it  can  be  stowed 
in  the  water-tight  compartments,  the  space  hitherto 
occupied  by  coal  bunkers  would  be  available  for  other 
purposes  ;  (3)  the  method  of  burning  the  oil  fuel 
would  admit  of  a  considerable  reduction  of  the  stoker 
ratings  ;  (4)  the  advantages  of  simplicity  and  cleanli- 
ness in  the  replenishing  of  the  stock  of  oil  fuel,  as 
compared  with  the  dirt,  dust,  and  practically  the 
employment  of  the  entire  ship's  company  in  refilling 
the  coal  bunkers;  (5)  the  absence  of  ashes  and 
clinker,  with  the  attendant  discomfort  and  labour 
of  disposing  of  them ;  (6)  the  advantage — almost 
incalculable  in  time  of  war — in  the  ease  with  which 
oil  fuel  can  be  transferred  from  a  tank-ship  in  tow 
of  a  warship,  at  good  speeds,  when  actually  engaged 
in  war  service. 

But  while  finding  the  advantages  attendant  upon 
the  adoption  of  oil  fuel,  the  committee  has  not, 
apparently,  solved  many  of  the  difficulties  which  stand 
in  the  way  of  its  universal  adoption. 


ELECTRICAL    AFFAIRS. 


E.    KILBURN    SCOTT,    M.I.E.E.,    A.M.Inst.C.E. 


Cleanliness    in    the   Manufacture   of  Insulated 
Cables. 

It  is  within  the  writer's  knowledge  that  faults  which 
eloped  in  rubber  covered  cables,  either  in 
the  factory  or  outside  have  been  due  to  the  fact  that 
during  the  process  of  manufacture,  smuts  and  other 
small  particles  have  fallen  from  the  roof  or  been  blown 
on  to  the  rubber  whilst  it  was  going  through  the 
machines. 

Pure  Para  rubber  is  rather  a  sticky  substance,  and 
any  matter  which  falls  on  it  will  easily  stick  and 
gradually  become  incorporated  in  the  insulation.  The 
importance  of  this  fact  has  been  recognised  by  some 
manufacturers  who  have  made  special  efforts  to 
enclose  the  machinery,  and  to  so  construct  the  roof 
that  a  minimum  amount  of  dust  would  be  deposited 
thereon.  The  St.  Helen's  Cable  Company,  Ltd.,  for 
example,  have  divided  off  their  rubber  covering 
machines  from  the  general  machinery,  and  have  lined 
the  roof  of  this  separate  shop  with  sheets  of  uralite, 
which  has  a  clean  smooth  surface,  and  has  the  further 
advantage  of  being  fireproof. 

Temperature  in  Cable  Factories. 

When  dealing  with  an  electric  insulatipn  such  as 
rubber, dialite, 'etc.,  the  best  results  can  only  be  obtained 
by  keeping  the  rooms  in  which  the  material  is  handled 
at  an  equable  temperature  all  the  year  round.  Up-to- 
date  factories  have  special  plant  for  this  object.  In 
the  hot  summer  days  large  ventilating  fans  being 
employed,  whilst  in  winter  an  elaborate  steam  pipe 
system  keeps  the  temperature  above  that  at  which 
the  material  would  become  brittle.  Of  course  for 
part  of  the  year,  the  temperature  is  such  that  neither 
the  fans  nor  the  steam  pipe  system  need  be  used. 

It  is  said  that,  as  in  cotton  spinning,  the  Lancashire 
atmosphere  is  peculiarly  suitable  for  the  manufacture 
of  cables  on  account  of  its  superabundance  of  moisture.  ■ 
Whether  that  is  so  or  no,  there  can  be  no  doubt  that 
the  bulk  of  the  cable  manufacture  of  the  future  will  be 
in  that  district. 

Special  Training  for  Central  Station  Engineers. 

Considering  that  more  than  half  the  total  expenditure 
in  any  given  town  lighting  system  goes  in  the  cables, 
is  it  not  extraordinary  that  the  men  in  charge  of  same 
have  so  seldom  any  experience  in  the  manufacture, 
or  even  in  the  laying  of  cables  ?  The  same  remark  also 
applies  to  accumulators,  than  which  there  is  no  appa- 
ratus which  requires  such  expert  knowledge  to  keep 
it  in  thorough  order,  yet  it  would  be  safe  to  say  that 
not  one  man  in  fifty  who  has  charge  of  such  batteries 
has  ever  had  any  actual  experience  in  the  manufacture 
of  same. 

Usually   it    is   considered    sufficient    if   the   Central 


Station  Engineer  has  been  trained  in  a  dynamo  or 
instrument  making  factory,  with  possibly  some  little 
training  in  boilers,  engines,  or  other  mechanical  engi- 
neering work.  It  seems  to  the  writer  to  be  verydesirable 
that  the  men  who  have  charge  of  such  special  apparatus 
as  cables  and  accumulators, should  have  received  part  of 
their  training  in  factories  where  such  apparatus  is 
made.  It  is  the  easiest  thing  in  the  world  to  obtain 
men  who  are  conversant  with  boilers,  engines,  dynamos, 
switches,  etc.,  but  usually  if  the  chief  has  not  got  the 
necessary  knowledge  appertaining  to  cables  and  accu- 
mulators, the  latter  are  liable  to  be  overlooked. 

To  show  that  this  is  the  opinion  of  others  well 
able  to  judge,  the  writer  has  in  mind  the  career  of  a 
young  engineer  who  received  part  of  his  training  in 
an  accumulator  factory,  who  was  recently  appointed 
to  a  very  important  central  station  post. 

Openings  for  Electrical  Engineers  in  Collieries. 

The  great  interest  taken  in  the  electrical  exhibits 
at  the  recent  colliery  exhibition  at  the  Agricultural 
Hall  shows  that  colliery  proprietors  are  at  last  tho- 
roughly in  earnest  regarding  the  application  of  the 
electric  power  to  colliery  work.  There  is  one  matter 
on  which  the  writer  would  presume  to  warn  them,  and 
that  is  the  importance  of  their  employing  fully  qualified 
electrical  experts  to  advise  on  the  type  and  magnitude 
of  the  machinery  they  are  laying  down,  and  also  to 
supervise  the  running  of  same. 

Where  in  the  past  the  application  of  electric  power 
in  colliery  work  has  not  been  up  to  expectations,  it 
has  generally  been  traceable  to  the  fact  that  the  usual 
officials  about  the  colliery  have  interfered  too  much 
in  the  selection  of  the  machinery,  or  it  has  been  given 
into  the  charge  of  men  not  qualified  for  the  work.  For 
example,  the  bulk  of  the  plant  laid  down  in  the  past 
in  this  country  has  been  continuous  current,  and  yet 
it  has  been  for  some  time  a  generally  recognised  fact 
(and  the  recent  report  of  the  Mines  Commission  con- 
firms it)  that  the  three-phase  alternating  current 
system  is  the  one  peculiarly  adapted  for  colliery  work. 
Again,  when  laying  down  an  installation  the  matter 
must  be  attacked  boldly,  for  it  is  only  when  all  the 
machinery  about  the  mine,  even  to  the  winding  engine 
and  coal  cutters,  are  driven  electrically,  that  the  full 
benefits  of  the  system  are  obtained. 

All  this  points  to  the  fact  that  the  colliery  of  the 
future  will,  in  addition  to  its  usual  officials,  viewers, 
and  mechanical  engineers  to  look  after  the  coal  washing 
machine,  etc.,  have  an  engineer  who  is  thoroughly 
qualified  to  take  charge  of  all  the  electrical  plant 
whether  on  the  surface  or  underground.  The  colliery 
viewers'  training  requires  him  to  know  so  much  of 
what  may  be  termed  the  geological  side  of  the  business 
that  he  has  not  the  time  to  do  more  than  get  a  mere 
smattering  of  purely  engineering  matters. 
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POWER   STATION   NOTES. 


By  E.  K.  S. 


Wet  Steam. 

It  may  be  taken  for  granted  that  in  every  steam 
pipe  range,  unless  the  steam  is  superheated,  there 
will  be  a  stream  of  vapoury  moisture  flowing  along 
the  bottom  of  the  piping,  and  tests  for  dryness  of 
steam  should  therefore  not  be  made  in  the  centre  of 
the  pipe  but  along  the  bottom.  This  wet  steam  is 
not  only  a  danger  in  the  cylinders,  but  it  also  has  the 
effect  of  washing  all  the  oil  out  of  the  cylinder— 
a  matter  of  considerable  moment,  which  does  not 
usually  receive  the  attention  it  deserves. 

It  is  clear  that  if  this  condensation  water  could  be 
returned  to  the  boiler  whilst  it  was  yet  at  a  high 
temperature,  there  would  be  a  considerable  saving  in 
heat  units,  and  being  absolutely  pure  water  free  from 
oil,  etc.,  its  concentration  into  one  or  two  boilers  at 
a  time  would  reduce  scaling. 

The  question  is,  how  is  such  watery  vapour  to  be 
returned  to  the  boiler.  Dribbling  stream  traps  which 
are  such  a  feature  of  English  electrical  stations  are  no 
solution,  for  they  simply  discharge  the  water  into  a 
sump,  where  it  not  only  cools  down,  but  mixes  with 
other  oily  or  dirty  water,  thus  quite  spoiling  it  for 
boiler  feed. 

The  writer  is  of  opinion  that  the  steam  loop  or 
Holly  gravity  system,  as  much  used  in  America, 
meets  the  case,  and  as  its  working  is  not  generally 
known  in  this  country,  possibly  a  short  description 
may  be  of  interest.  It  may  be  mentioned  that  it 
is  in  use  in'  the  Bath  Tramways  Power  House. 

The  Steam  Loop  or  Holly  Gravity   System. 

In  the  steam  loop  or  Holly  gravity  system  a  receiver 
placed  below  the  lowest  point  to  be  drained 
serves  as  a  storage.  From  this  receiver  a  riser  pipe 
is  taken  up  to  another  receiver  placed  at  such  a  height 
above  the  boiler  as  will  enable  the  water  to  run  back 
into  the  boiler  by  gravity  down  a  drop  leg  pipe.  Given 
the  correct  proportions,  the  condensed  water  then 
passes  up  the  riser  pipe  automatically  into  the  upper 
receiver  by  reason  of  the  slight  condensation  in  the 
latter. 

The  live  steam  naturally  tends  to  flow  towards  a 
reduced  pressure  point,  and  it  thus  carries  with  it 
any  vapoury  moisture  and  water  in  a  similar  way  as 
an  injector.  If  we  assume  a  simple  case  of  say  ioo  lb. 
pressure  in  the  boiler,  95  lb.  at  the  engine,  and  94  lb. 
in  the  drop  leg  of  the  loop,  there  will  then  be  6  lb. 
difference  between  the  pressure  in  the  boiler  and  the 
drop  leg  pipe.  A  column  of  water  in  this  drop  leg 
standing  14  ft.  above  the  level  of  the  water  in  the 
boiler  will  thus  provide  sufficient  hydrostatic  head  to 
balance  the  difference  in  pressure. 

So  long  as  the  necessary  difference  in  pressure  at  the 
high  point  of  the  system  is  maintained  at  a  constant 


rate  the  drop  leg  column  reaches  a  height  correspondir 
to  this  constant  difference  and  rises  no  further.  The 
apparatus  is  then  in  full  action  and  maintains 
circulation  whilst"  there  is  any  steam  in  the  system. 

Large  Steam  Pipe  Bends. 

Nothing  more  clearly  shows  how  near  we  have  reached 
the  limit  of  steam  practice  than  the  fact  that  in  making 
a  bend  in  a  very  large  steam  pipe  range  it  is  necessary 
to  divide  up  the  pipe  into  several  of  smaller  diameter 
in  order  to  give  the  necessary  flexibility  for  getting 
round  the  bend.  For  example,  at  the  Manchester  Station 
there  is  a  double  "  "  bend,  and  to  get  round  it  the 
main  steam  pipe  is  divided  into  four  smaller  pipes,  a 
receiver  being  provided  at  each  end.  The  difficulty 
is  all  the  greater  from  the  reason  that  with  super- 
heated steam  copper  bends  are  impossible,  and  it  is 
therefore  necessary  to  use  steel. 

Clearing  out  Steam  Pipe  Ranges. 

When  starting  a  new  station  or  steam  plant,  it  is 
most  important  that  all  the  steam  piping  should  be 
thoroughly  pleaned  out  before  it  is  connected  up  to 
the  engines  and  pumps.  The  reason  for  this  is,  that 
in  erecting  piping  there  is  great  possibility  of  a  piece 
of  waste  or  of  sand  and  dust,  etc.,  being  left  in  the 
pipes.  If  such  sand  is  not  cleared  out  it  will  be  driven 
forward  into  the  valves  of  the  engines,  and  may  do 
a  considerable  amount  of  damage  to  the  internal 
wearing  parts.  Where  a  pipe  drops  down  from  a 
main  steam  range  to  an  auxiliary  piece  of  apparatus 
such  as  a  pump,  it  is  advisable  to  have  a  tee  connection 
at  the  bottom  instead  of  merely  an  angle.  In  this 
way,  if  anything  gets  into  the  pipe,  one  side  of  the 
tee  can  be  removed,  and  it  can  be  easily  cleared  out. 

Filtration  of  Water. 

The  sparkling  brilliancy  of  natural  spring  water  is 
probably  due  to  the  clayey  nature  of  the  soil,  alumina 
being  one  of  Nature's  principal  filtering  agents.  It  is 
interesting  to  note  that  this  fact  has  been  taken 
advantage  of  in  the  construction  of  water  filters  and 
grease  extractors.  It  appears  that  aluminium  sulphate 
has  the  curious  property  of  acting  as  a  coagulant, 
causing  minute  particles  to  join  together  and  become 
one  large  particle,  and  it  is  used  for  this  purpose  in 
grease  extractors  in  order  to  bring  down  the  oil  from 
the  emulsified  form,  the  "condensed  water  being  mixed 
with  aluminium  sulphate  and  lime.  For  filtering 
water  it  is  also  very  valuable,  because  it  becomes 
converted  into  aluminium  hydrate,  a  gelatinous  in- 
soluble material  which  forms  on  the  filter  bed,  and 
makes  a  very  perfect  filter.  It  is  said  to  have  the 
property  of  being  able  to  extract  colour  as  well  as 
organic  and  mineral  matter. 
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The  Iron  and  Steel  Institute. 

According  to  the  provisional  programme  which 
has  been  arranged  lor  the  autumn  meeting  in  the 
it  is  expected  that  members  of  the 
Iron  and  Steel  Institute  will  arrive  in  New  York 
on  the  2ist,  22nd,  and  23rd  of  October.  The  head- 
quarters will  be  at  the  Hotel  Astor  at  44th  Street,  and 
dway.  For  the  entertainment  of  the  members 
during  their  three  days'  stay  in  New  York,  a  Reception 
Committee  has  been  formed  including  the  following 
gentlemen  : — Mr.  James  A.  Burden,  Chairman  ; 
Mr.  G.  W.  Maynard,  Vice-Chairman  ;  Mr.  Stephen 
W.  Baldwin,  Chairman,  Finance  Committee  ;  Mr. 
L.  W.  Francis,  Chairman,  Invitation  Committee  ; 
Mr,  ('.  A.  Moore,  Chairman,  Reception  Committee  ; 
Mr.  E.  E.  Olcott,  Chairman,  Transportation  Com- 
mittee ;  Mr.  Thomas  Robins,  jun.,  Chairman,  Enter- 
tainment Committee  ;  Mr.  T.  C.  Martin,  Chairman, 
Banquet  Committee  ;  and  Dr.  R.  Moldenke,  Secretary. 
On  Monday,  October  24th.  the  New  York  Committee 
will  arrange  for  optional  excursions  to  power  houses, 
bridges,  industrial  establishments,  Universities,  the 
Navy  yard,  subway,  and  other  places  of  interest  in 
New  York,  with  boat  trips  around  the  harbour  and 
drives  in  the  parks  for  the  ladies  of  the  party,  during 
the  morning  and  afternoon,  with  the  opening  of  the 
Annual  General  Meeting  of  the  Institute  in  the 
evening,  followed  by  a  Reception.  The  daylight 
hours  of  Tuesday,  October  25  th,  will  be  devoted  to 
an  excursion  up  the  Hudson  on  a  specially  chartered 
Albany  boat,  stopping  at  West  Point,  where  the 
United  States  Military  Academy  is  situated. 

In  the  morning  and  afternoon  of  the  following 
day,  there  will  be  two  meetings  of  the  Institute  for 
the  reading  and  discussion  of  papers.  In  the  evening 
the  Institute  will  entertain  the  Reception  Committee 
at  dinner  at  the  Waldorf-Astoria.  For  this  evening 
a  theatre  party  is  to  be  arranged  for  the  ladies  accom- 
panying members. 

The  party  will  leave  New  York  on  Thursday, 
October  27th,  for  Philadelphia,  and  will  spend  the 
following  day  there.  On  the  Saturday  morning 
special  trains  will  leave  for  Washington,  where  there 
will  be  a  Reception  in  the  evening,  by  the  President 
of  the  United  States. 

Tuesday,  Wednesday  and  Thursday,  November 
1st,  2nd  and  3rd,  will  be  spent  in  Pittsburg,  the  main 
party  leaving  on  the  Friday  for  Cleveland. 

Buffalo  is  to  be  reached  on  Saturday,  November 
5th,  the  party  spending  the  night  and  Sunday  there. 
Those  who  wish  to  stop  at  Albany  to  visit  the  General 
Electric  Company's  plant,  can  do  so,  both  parties 
arriving  in  New  York  on  the  evening  of  Tuesday, 
November  8th,  in  time  for  the  steamer  leaving  for 
England  on  Wednesday,  November  9th.  During 
the  stay  in  Buffalo  the  party  will  be  taken  to  Niagara 
and  given  ample  opportunity  to  see  the  Falls.  For 
the  convenience  of  members  desirous  of  visiting 
the  St.  Louis  Exhibition,  arrangements  will 
be  made  for  a  limited  number  to  leave  Pittsburg 
for  St.  Louis  and  Chicago,  returning  to  New  York 
in  time  for  the  steamer  leaving  Saturday,  November 
1 2th. 


PiR-iron  from  Briquettes  at  Herrang. 

Those  who  had  the  pleasure  of  hearing  Professor 
Henry  Louis,  on  above  subject,  at  the  annual  meeting 
of  the  Iron  and  Steel  Institute,  will  read  with  interest 
the  further  particulars  of  this  interesting  development 
in  the  Swedish  iron  industry,  appearing  in  "  Affars- 
varlden."  The  writer  records  that  the  production 
of  ore  at  Herrang  may,  under  present  conditions, 
be  calculated  at  about  50,000  tons  annually.  With 
regard  to  the  smelting  furnaces,  he  remarks  that 
for  the  first  time  in  Sweden,  German  gas  engines, 
by  means  of  which  the  gas  generated  at  the  furnaces 
is  utilised  for  driving  power,  are  at  work.  The  power 
thus  obtained,  about  400  h.p.,  is  used  not  only  for 
the  fans  but  also  for  the  whole  of  the  mining  machinery 
and  the  crushing  and  enrichment  processes. 

Very  effective  arrangements  have  been  made  for 
the  discharge  of  the  coal  from  the  vessels,  transferring 
it  to  the  coal-house,  and  distributing  it  to  the  blast- 
furnaces, also  for  transport  of  goods  and  materials 
all  over  the  ground.  This  is  chiefly  done  by  rope  runs, 
and  the  baskets  travelling  on  these  in  all  directions 
give  the  impression  of  the  greatest  activity. 

The  Direct  Casting-  Process. 

I  quote  the  following  from  the  Times  :  About 
50  years  ago  an  iron-founding  works  was  established 
in  the  town  of  Wellingborough  by  Mr.  Thomas  Butlin 
for  the  purpose  of  utilizing  the  iron  ores  of  Northamp- 
tonshire for  foundry  purposes.  So  successful  was 
the  venture  that  in  course  of  time  extensive  works 
were  built  outside  the  town,  and  are  known  as  the 
Irthlingborough  Iron  Works.  A  special  product  of 
these  works  is  what  are  known  as  direct  castings — 
that  is,  castings  made  direct  from  the  blast-furnace 
instead  of  the  iron  being  run  into  pigs  and  remelted 
for  casting.  This  process  was  devised  a  few  years 
ago  by  Mr.  W.  H.  Butlin,  a  son  of  the  founder  of 
the  business  the  growth  of  which  has  led  to  the 
erection  of  a  new  foundry.  This  was  formally  opened 
by  Lord  Lilford,  a  large  number  of  *  visitors  being 
present.  Upon  their  arrival  a  reception  was  held,  at 
which  Mr.Bu  tlin  presented  Lord  Lilford  with  a  silver  key. 

The  visitors  were  then  shown  over  the  works,  and 
witnessed  the  direct  casting  in  operation.  In  this 
process,  Northamptonshire  iron  ores  of  various  grades 
are  carefully  selected,  mixed,  and  smelted  in  the  blast- 
furnace at  a  low  temperature,  a  special  flux  being  em- 
ployed. The  firm  have  four  open-top  blast-furnaces, 
two  of  which  were  in  blast  at  the  time  of  the  visit. 
The  molten  iron  is  run  from  the  furnace  into  large 
ladles,  from  which  it  is  transferred  into  smaller  ones, 
which  are  run  on  wagons  into  the  foundry,  where  the 
iron  is  moulded  into  castings  of  various  kinds,  large 
and  small.  The  output  of  iron  from  blast-furnaces 
is  about  700  tons  per  week,  about  180  tons  of  which 
is  converted  into  castings,  the  remainder  being  placed 
on  the  market  in  the  form  of  pig  iron.  Among  other 
things  the  visitors  saw  the  casting  of  segments  of  the 
lining  for  the  Great  Northern,  Strand,  and  Piccadilly 
Tube  Railway  now  in  course  of  construction,  the 
segments  being  turned  out  at  J: he  rate  of  100  tons 
per  week. 
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Track   Troughs. 

has  often  felt  so  much  wonder  at  the  slowness 
with  which  railways  came  into  line  with  respect  to 
the  adoption  of  the  track-trough  and  water  pick-up 
scoop  for  the  use  of  their  locomotives,  that  it  becomes 
interesting,  if  vexatious,  to  find  there  is  another  side 
of  the  case.  Hitherto  the  only  "other  side"  that 
has  been  generally  recognised  is  the  liability  of  the 
troughs  to  become  useless  during  a  long-continued 
hard  frost  through  the  water  freezing  solid,  and  so 
non-pickupable.  England,  especially  of  late 
years,  has  rarely  suffered  so  severely  from  drought  as 
for  the  railway  track-trough  to  become  unusable 
through  water  shortage.  Yet  this  appears  to  be  the 
case  at  the  present  time  with  regard  to  the  troughs 
laid  down  by  the  Great  Western  Railway  at  Creech, 
near  Taunton,  in  Somerset.  Those  troughs  are  supplied 
from  a  neighbouring  river,  and  now  that  so  many  fast 
expresses  pick  up  their  water  supply  at  Creech  prior  to 
beginning  the  steep  climb  up  Wellington  bank,  the 
quantity  of  water  consumed  has  been  so  large  as 
to  affect  materially  the  volume  of  flow  in  the  water. 
This  is  resented  by  certain  millers  and  others  who  have 
been  accustomed  to  use  the  water  from  the  river  for 
the  purposes  of  their  trade,  and,  declaring  that  the 
amount  of  water  left  in  the  river  is  insufficient  for 
such  purposes,  they  have  sought  an  injunction  against 
the  use  of  the  river  by  the  Great  Western  Railway 
Company  to  fill  the  trough  at  Creech.  At  the  time  of 
writing,  the  question  is  still  being  fought  out,  but  the 
Great  Western  authorities  state  very  plainly  that  if 
they  should  be  deprived  of  this  use  of  the  river  during 
the  prolonged  dry  weather,  they  will  be  compelled 
to  stop  most  of  their  best  expresses  at  Taunton  to 
take  in  water  in  order  that  they  may  not  encounter 
the  disability  of  water  shortage  in  climbing  the  long 
incline  which  extends  virtually  from  Taunton  to  the 
summit  at  the  western  end  of  the  Whitehall  tunnel, 
a   distance'  of   eleven   miles. 

As  I  have  pointed  out  before  in  connection  with 
this  question,  the  contrast  of  methods  with  which 
one  is  brought  face  to  face  as  the  boundary  line 
between  the  London  and  North  -  Western  and 
Caledonian  Railways  is  crossed  at  Carlisle  is  ex- 
ceedingly strong  and  suggestive.  The  London 
and  North- Western  Railway  runs  its  West  Coast 
express  from  Euston  as  far  as  Carlisle  with  a  25-ton 
tender  ;  the  Caledonian  takes  it  northward  from  Car- 
lisle with  a  55-ton  tender.  Here  we  have  a  saving  of 
dead-weight,  which  of  course  varies  according  to  the 
amount  of  water  and  coal  in  the  tender,  but  which 
may  be  as  much  as  30  tons  in  favour  of  the  London 
and  North-Western,  a  consideration  not  to  be  over- 
looked where  such  an  incline  as  that  of  Beattock 
has  to  be  ascended.  It  has  long  seemed  not  a  little 
remarkable  that  these  two  great  railways,  which  have 
from  early  days  been  so  intimately  associated,  should 
yet  differ  so  widely  in  this  important  respect.     Clearly 


the  London  and  North-Western  finds  the  water-trough 
plan  work  satisfactorily,  and  does  not  experience  any 
difficulty  of  sufficient  gravity  to  militate  against  the 
advantages  accruing,  otherwise  the  practice  would 
not  be  pursued  of  building  all  the  tenders  to  work- 
under  this  system.  It  is  equally  obvious  that  the 
Caledonian  Railway  must  discern  some  valid  objection 
to  the  adoption  of  a  plan  which  would  appear  to  make 
so  materially  for  economy  and  convenience.  So  far 
as  I  am  aware,  the  only  argument  publicly  put  forward 
against  the  adoption  of  pick-up-troughs  has  been  the 
absence  of  a  sufficient  length  of  level  line  to  render 
their  allocation  feasible.  Long  ago,  however,  I  ven- 
tured to  point  out  that  this  argument  would  no  more 
hold  water  than  would  a  trough  laid  on  the  steepest 
part  of  the  Beattock  incline,  for  on  the  basis  of  the 
official  gradient  maps  I  indicated  several  suitable 
points  where,  so  far  as  the  level  was  concerned,  the 
desirable  troughs  could  be  accommodated.  I  did  so 
similarly  in  the  case  of  the  London  and  South- Western, 
in  respect  of  which  the  same  adverse  argument  had 
been  used.  But  in  view  of  this  awkward  experience 
which  now  has  to"  be  faced  by  the  Great  Western,  it 
becomes  evident  that  other  points  have  to  be  taken 
into  account. 

A  Lull  in  Locomotive  Designing. 

It  is  not  surprising  that  there  should  be  at  the  present 
time  a  species  of  lull  in  the  rush  of  new  locomotive 
designs  which  has  been  experienced  for  some  months 
past.  Most  of  our  British  railways  are  now  well 
supplied  with  locomotives,  and  also  have  a  few  of 
novel  designs  working  experimentally,  with  a  view  to 
determine  whether  the  permanent  extensive  adoption 
of  such  new  designs  would  be  desirable.  The  Great 
Western  is  steadily  testing  its  "  Albion,"  "  La  France," 
"  Cities,"  "  Counties  "  heavy  tanks,  "  Consolidation  " 
goods,  and  other  types ;  the  London  and  South- 
western has  its  new  express  class  with  the  standard 
6  ft.  7  in.  driving  wheels,  larger  boiler  and  cylinders. 
The  Great  Northern,  after  a  lengthened  trial  of  No.  251, 
the  "  Atlantic,"  similar  to  Nos.  990,  but  with  enor- 
mously bigger  boiler,  having  2,500  sq.ft.  of  heating 
surface,  is  turning  out  a  large  batch  similar  to  No.  251. 
I  may  remark  in  passing  that  in  my  own  experiments 
with  No.  251  I  found  her  do  most  excellent  work  alike 
in  speed  and  in  haulage,  yet  practically  not  superior 
to  that  which  I  recorded  with  the  smaller-boilered 
"  Atlantics  "  on  the  same  line,  notably  Nos.  990  and 
253.  This  did  not  surprise  me,  nor  did  it  seem  to 
afford  the  slightest  warrant  for  doubting  the  advantage 
of  the  larger  boiler,  for  while  Nos.  990  and  253  may 
have  done  as  well  as  No.  251  with  the  train  each 
hauled,  weighing  about  250  tons  behind  the  tender — 
to  haul  which  at  high  booked  speed  was  quite  within 
the  compass  of  the  smaller  boilers — I  entertain  no 
doubt  that  had  another  100  tons  been  added  to  that 
load,  No.  251  would  have  done  equally  well,  while  ths 
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smaller-boilered  engines  would  have  been  overtaxed. 
It  must  never  be  overlooked  that  it  is  the  combination 
of  great  weight  with  great  speed  that  so  severely  tries 
our  modern  locomotives.  I  instanced  last  month  a 
case  showing  how  this  operated  with  one  of  the  very 
fine  new  London  and  North- Western  engines  designed 
and  built  by  Mr.  Whale.  That  engine  was  able  not 
only  to  keep,  but  to  improve  on,  the  fast  booked 
timing,  with  360  tons  behind  the  tender,  but  could 
not  maintain  time  when  given  the  enormous  weight  of 
420  tons  and  required  to  pull  it  at  an  average  start-to- 
stop  rate  of  over  54  miles  an  hour.  So  I  anticipate 
that  the  new  big-boilered  "  Atlantics  "  on  the  Great 
Northern  will  be  found  invaluable  in  working  the 
excessively  heavy  East  Coast  Anglo-Scottish  traffic 
that  has  to  be  dealt  with  during  the  month  of  August. 
The  London  and  North-Western  and  Midland  have 
still  under  trial  the  Whale  "  Precursors  "  and  the 
Smith-Johnson  compounds  respectively.  Indeed,  both 
types  seem  to  me  to  have  already  passed  beyond 
the  experimental  stage.  In  my  opinion  both  have 
effectively  established  themselves  as  highly  valuable 
and  efficient  machines,  and  I  anticipate  seeing  them 
multiplied.  Also  on  the  Midland  the  Belpaire  class  of 
non-compounds,  of  which  no  fewer  than  fifty  engines 
are  now  running,  have  indisputably  established  them- 
selves as  a  complete  success.  Most  of  the  other 
British  railways  seem  to  be  pursuing  a  normal  course. 
On  the  Caledonian,  Mr.  J.  F.  MTntosh  has  just  turned 
out  a  new  batch  of  express  engines,  but  in  these  he 
has  practically  reverted  to  his  very  admirable  "  900  " 
or  enlarged  "  Dunalastair "  type,  from  which  the 
newcomers  differ  only  in  minor  details.  They  have 
6  ft.  6  in.  driving-wheels  four-coupled,  inside  cylinders 
19  in.  by  26  in.,  1,615  sq.  ft.  of  heating  surface,  and 
180  lb.  steam  pressure. 

The  Summer  Train  Services. 

A  very  remarkable  development  in  British  railway 
speed  has  taken  place  this  summer,  which  has  brought 
us  two  daily  runs  of  246  miles  without  stop,  booked 
at  an  average  of  55*6  miles  an  hour,  an  acceleration 
of  the  previous  "  longest-non-stop-run-in-the-world," 
193I  miles,  to  an  average  of  567  miles  an  hour,  all  of 
these  being  to  the  credit  of  the  Great  Western.  Also 
splendid  accelerations  of  the  London-Manchester 
train  services,  to  3  hrs.  30  min.  each  way  by  the  London 
and  North-Western,  3  hrs.  35  min.  by  the  longer  and 
steeper  Midland,  and  3  hrs.  50  min.  by  the  much 
longer  and  also  difficult  Great  Central.  When  it  is 
recollected  that  little  more  than  two  years  ago  the 
time  of  4  hrs.  15  min.  from  London  to  Manchester 
was  generally  looked  upon  as  the  irreducible  minimum, 
the  leap  forward  that  has  been  taken  may  well  he 
regarded  as  epoch-making.  In  point  of  absolute 
maximum  booked  speed,  there  has  been  no  advance  ; 
the  blue  ribbon  in  this  particular  still  rests  with  the 
North-Eastcrn  Railway,  which  has  a  single  run  hooked 
at  617  miles  an  hoiu  d  from  start  to  stop. 

It  is  curious  also  that  the  Northern  Railway  of  France, 
which  leads  the  whole  world  as  regards  its  number  of 
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fairly  long  runs  booked  at  averages  of  60  miles  an  hour 
and  upward,  and  which  has  multiplied  that  list  this  year, 
docs  not  revive  its  wonderful  booking  of  63-5  miles  an 
hour  which  existed  three  years  ago,  and  which  was  even 
improved  upon  in  actual  work,  and  does  not  equal  our 
English  maximum  by  about  one  mile  an  hour,  although 
Britain  can  boast  nothing  like  the  six  expresses  which 
average  over  60  miles  an  hour  from  start  to  stop  for 
distances  ranging  between  79  and  H2£  miles  in  length. 
When  bookings  of  such  speed  as  the  English  and  French 
of  the  present  summer  are  casually  mentioned,  it  is  no 
uncommon  thing  for  the  question  to  be  raised  whether 
these  paper  promises  are  really  fulfilled  in  practice. 
On  this  head  I  could  say  a  good  deal.  Those  of  the 
French  Northern  Railway,  as  I  have  already  observed^ 
are  not  only  fulfilled,  but  almost  invariably  even 
bettered.  I  am  glad  to  be  able  to  add  the  same  with 
regard  to  our  not-quite-so-fast  British  bookings- 
During  the  past  month  I  found  the  Great  Western 
non-stopping  train  from  London  to  Plymouth  accom- 
plish its  run  with  the  utmost  ease  in  1  min.  to  6  min. 
under  time,  easing  down  all  the  inclines.  The  case 
was  similar  as  regarded  the  accelerated  London. 
Manchester  trains  on  the  London  and  North- 
Western. 

I  felt  warranted  in  anticipating  this  result  in  both  of 
these  cases,  but  I  confess  to  having  felt  a  certain  degree 
of  doubt  as  regarded  the  Midland  and  Great  Central 
accelerations  in  view  of  the  serious  difficulties  with 
which  the  trains  of  those  lines  had  to  contend.  A 
very  agreeable  "  disappointment  "  awaited  me.  The 
Midland  express,  timed  to  cover  the  190  miles  between 
St.  Pancras  and  Manchester  in  3  hrs.  35  min.,  which 
many  experienced  railway  men  roundly  declared  to  be 
impossible,  accomplished  the  feat  with  almost  ridiculous, 
ease.  Notwithstanding  a  vexatious  signal  stop  22 
miles  out  of  London,  Bedford  (49^  miles)  was  reached 
in  49J  min.,  and  Leicester  (99  miles)  in  99  min.  9  sec, 
while  the  continuation  to  Manchester  over  the  severe 
grades  and  sharp  curves  of  the  Derbyshire  Peak 
district  was  readily  performed  in  less  than  booked 
time,  although  very  moderate  speeds  were  run  down 
the  steeper  grades.  The  experience  was  very  similar 
with  the  up  journey,  and  as  a  matter  of  course  the 
actual  travelling  time  each  way,  without  making  any 
allowance  for  signal  or  other  delays  en  route,  was  almost 
exactly  3  hrs.  20  min.  The  engine  in  each  case  was  a 
non-compound  Belpaire,  and  the  load  approximately 
170  tons  behind  the  tender.  In  the  case  of  the  Great 
Central's  3  hrs.  50  min.  express  from  Marylebone  to 
Manchester  the  results  were  little  less  astonishing. 
The  booking  of  this  train  from  London  to  Sheffield, 
163J  miles  in  2  hrs.  57  min.,  was  looked  upon  as  bold 
even  to  recklessness  ;  but  we  did  it,  virtually  without 
effort,  in  9  min.  less  than  even  this  fast  booked  time, 
getting  to  Sheffield  in  2  hrs.  48  min.,  and  then,  after 
waiting  out  our  time  at  Sheffield,  reaching  Manchester 
three  minutes  early.  At  this  point  space  limit  compels 
me  to  stop,  but  I  shall  yet  have  a  good  deal  to  say 
regarding  the  brilliant  achievements  of  our  British 
railways  during  the  current  summer. 


OPENINGS  FOR 
TRADE  ABROAD. 


British  India. 

The  Government  of  Madras  has  applied,  or  are  about 
to  apply,  to  the  Mysore  Durbar  for  the  loan  of  the 
services  of  Major  Joly  De  Lotbiniere,  R.E.,  for  a  few 
months  in  connection  with  the  utilisation  of  Periyar 
power  for  industrial  purposes.  The  idea  mainly  is  to 
•examine  the  possibility  of  conducting  electrical  power 
from  the  Periyar  dam  to  Madras  city  for  lighting 
purposes,  the  distance  being  over  300  miles  ;  there 
are  126  miles  of  road  in  Madras  to  be  lighted. 

There  will  shortly  be  a  great  demand  for  electric 
ventilators  and  other  electrical  apparatus  for  Bombay. 
At  the  present  time  hardly  any  of  these  articles  are 
stocked  in  the  city,  as  generating  stations  are  few  and 
far  between.  A  station  is,  however,  being  erected 
by  the  Municipality  of  Bombay  for  the  distribution 
of  electric  light  and  power,  and  a  good  opening  for 
electrical  apparatus  will  thus  be  created. 

Switzerland. 

Plants  for  electric  lighting  and  supplying  power, 
are  to  be  erected  in  the  towns  of  Zweisimmen  (Canton 
of  Berne)  and  Murg  (Canton  of  St.  Gall). 

Italy. 

There  is  a  good  opening  for  Motor-Cars. 

Russia. 

There  is  already  a  considerable  field  for  all  electrical 
appliances  in  Russia,  and  in  the  future  this  will  prob- 
ably become  far  greater. 

In  the  various  cities  the  tramway  systems  are  being 
-converted — or  have  already  been  converted — to  electric 
traction,   electric  lighting  is  being  installed,  etc. 

The  Moscow  authorities  commenced  the  conversion  of 
fhe  tramway  system  last  year,  and  a  considerable 
amount  of  work  in  this  direction  has  already  been 
accomplished.  The  whole  undertaking  will  not  take 
less  than  five  years  to  complete,  as  the  long  winter 
season  naturally  considerably  curtails  the  number  of 
working  months. 

Egypt 

The  Mahmoudia  lock  gates  in  Alexandria  are  to 
be  re-modelled  ;  the  work  will  include  the  supply 
and  erection  of  two  pairs  of  wrought  iron  lock  gates. 
Tenders  will  be  received  up  to  August  5  th. 

South  Africa. 

The  Municipality  of  Kalk  Bay  has  been  empowered 
■to  contract  a  loan  for  the  purpose  of  supplying  the 
town  with  electricity. 

Cape  Colony. 

We  learn  that  of  the  recently  floated  loan  raised 
by  the  Municipality  of  Port  Elizabeth,  the  sum  of 
£100,000  is  to  be  used  for  the  installation  of  electric 
lighting.  The  agents  of  the  Municipality  in  London 
are  Messrs.  Davis  and  Soper,  54,  St.  Mary  Axe,  E.C., 
from  whom  all  particulars  may  be  obtained. 


Mexico. 

A  concession  has  been  granted  to  the  Compania  del 
Sur  Pacifico  for  the  construction  and  working  for  a 
period  of  ninety-nine  years  of  a  normal  gauge  railway 
in  the  territory  of  Lower  California  between  two 
points  on  the  frontier  of  the  United  States  with  the 
faculty  of  extending  the  line  to  the  Bay  of  Todos 
Santos. 


Peru. 

The  construction  of  the  following  railways  has  been 
authorised  : — 

(a)  From  Oroya  to  Jauja  and  Huancayo. 

{b)  From  Sicuani  to  El  Cuzco. 

(c)  From  a  point  on  the  line  between  Oryoa  and 
Cerro  de  Pasco  to  a  point  of  the  river  Ucayali  or 
one  of  its  tributaries,  which  can  be  approached  by 
steamers  all  the  year  round. 

It  is  left  to  the  discretion  of  the  Government 
whether  the  construction  and  working  of  these  lines 
is  to  be  conceded  to  a  private  enterprise  or  to  be 
undertaken  by  the  Government  ;  the  Government 
may  also  promote  the  formation  of  a  Company  for 
their  working.  The  following  sums  are  allotted  for 
the  railway  works  referred  to,  viz.  :  in  1904,  ;£  100,000, 
in  1905,  ^150,000,  in  1906  and  subsequent  years, 
^200,000.  Surveys  of  the  following  proposed  lines 
are  also  to  be  undertaken,  viz.  : — 

(a)  From  Huancayo  to  El  Cuzco. 

(b)  From  a  point  on  the  coast  between  Salaverry 
and  Paita  to  a  point  on  the  river  Marafion  or  one 
of  its  tributaries,  which  is  open  to  steam  navigation 
all  the  year. 

(c)  From  a  point  on  the  Juliaca  railway  to  a  point 
on  one  of  the  rivers  in  the  south  of  Peru,  accessible 
to  navigation. 

The  Government  is  further  authorised  to  contract 
for  the  construction  of  a  railway  from  Puerto  de  Paita 
to  the  river  Maranon. 

Argentina. 

In  connection  with  the  extension  of  the  Central 
Northern  Railway  to  the  Bolivian  frontier,  a  Presi- 
dential decree  has  been  issued  approving  Messrs.  Luis 
Stremiz  y  Cia's  contract  for  the  construction  of 
works,  etc.,  at  Tan  Vieja  at  an  estimated  cost  of  about 
£195,000. 

Ceylon. 

The  Government  is  seriously  considering  a  proposi- 
tion to  substitute  light  running  motor-cars  on  all 
roads  able  to  bear  the  strain,  in  the  place  of  the  old 
coach  which  is  still  in  existence  on  some  important 
roads  for  the  carriage  of  mails  and  passengers.  The 
speed  stipulated  is  30  miles  an  hour,  and  each  car 
is  to  carry  six  passengers  and  3  cwt.  of  mails,  besides 
I  cwt.  of  baggage. 
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Postal  Reforms  wanted. 

The  Postal  Progress  League  is  doing~what  it  can 
to  bring  about  an  improved  state  of  things  in  the 
American  foreign  postal  service.  Under  existing 
regulations  an  American  has  to  pay  five  times  as 
much  to  send  a  2-oz.  letter  to  London  as  to 
Shanghai.  The  tax  levied  on  the  American  publisher 
of  magazines  and  periodicals  forwarded  to  Europe 
is  eight  times  as  much  as  the  same  packages 
would  cost  him  if  addressed  to  Shanghai,  Hawaii  or 
Manila. 

Railway  Building". 

Compared  with  the  corresponding  periods  of  1902 
and  1903,  the  first  six  months  of  1904  show  a  falling 
off  in  the  amount  of  new  railways  constructed  in  the 
United  States.  The  track  laid  amounted  to  only 
1,937  miles.  This  is  explained  by  increased  operating 
expenses  and  decreased  traffic,  resulting  in  smaller  net 
earnings,  together  with  a  continued  stringency  in  the 
money  market. 

The  use  'of  Steel  in  Passenger  Car  Construction. 

This  was  the  subject  of  an  instructive  paper  pre- 
sented at  the  Master  Car  Builders'  Convention  by 
Mr.  William  Forsyth.  The  writer  pointed  out  that  the 
competition  between  the  different  lines  has  adver- 
tised itself  by  offering  to  the  public  luxurious  trains  of 
buffet,  dining,  parlour  and  sleeping  cars,  which  are 
built  by  the  contracting  car  companies.  Each  suc- 
cessive train  has  added  greater  weight  to  the  fast 
express  trains  until  the  locomotives  are  scarcely 
equal  to  the  task  of  delivering  them  at  terminals  on 
schedule  time.  The  parlour  and  sleeping  cars 
now  employed  are  considered  satisfactory  in  regard 
to  strength  in  resisting  wrecks  and  collisions,  but 
they  are  not  fireproof  and  their  strength  is  obtained 
at  the  expense  of  great  weight.  They  are  thus  a 
menace  to  the  weaker  cars,  coaches,  chair  cars,  baggage 
and  mail  cars  in  the  front  of  the  train. 

Mr.  Forsyth  describes  a  complete  plan  for  a  coach 
of  modern  dimensions  with  steel  underframe,  much 
of  the  body  being  also  of  steel.  The  whole  side  of 
the  car  is  a  compound  steel  girder  made  up  of  the 
deep  plate  girder  below  the  windows,  with  numerous 
posts  riveted  to  it,  and  a  stiff  side  plate  connecting 
them  at  the  top,  the  whole  construction  being  tightly 
bound  together.  It  is  probable  that  the  first  cost 
and  the  weight  of  a  car  of  this  design  will  be  some- 
what greater  than  the  regular  wooden  coach,  but  from 
the  experience  gained  in  building  such  cars  it  is 
helieved  that  with  a  steel  car  of  somewhat  similar 
construction,  having  the  advantage  of  pressed  steel 
forms  wherever  possible,  and  such  improvements  as 
are  always  developed  in  actual  construction,  a  cheaper 
and  lighter  car  can  be  built  by  the  use  of  steel,  which 
will  be  stronger  in  resisting  the  force  of  collision  and 
practically  fireproof.  The  steel  passenger  car  will 
thus  be  developed  by  experience  in  construction, 
by  a  display  of  ingenuity  in  designing  efficient  details, 
and  the  adaptation  of  fireproof  materials  to  a  simpler 
inside  finish. 


NEW  YORK,  July  19th,  1904. 
Steel  Underframes  in  England. 

It  should  be  understood  that  all  the  large'timbersare 
removed  and  the  floor  can  be  made  entirely  fireproof. 
The  quantity  of  wood  in  the  car  body  is  very  much 
reduced  and  the  small  sections  could  easily  be  made 
fireproof.  It  is  desirable  to  have  wood  or  an  equivalent 
non-conductor  on  the  inside  of  a  steel  car  of  this 
or  almost  any  other  construction,  not  only  for  inside 
finish  but  as  a  non-conductor  in  order  to  make  the 
interior  comfortable  in  hot  or  cold  weather  and  to 
prevent  noise.  Steel  underframes  for  sleeping  and 
dining  cars,  65^  ft.  long,  have  been  built  in  England, 
and  by  way  of  illustration,  the  author  describes  one 
of  those  built  by  the  London  and  North-Western 
Railway  for  the  fast  trains  on  the  East  Coast  route 
between  London  and  Edinburgh.  In  these  cars 
the  centre  sills  are  of  9^-  in.  by  £  in.  channels,  and  the 
side  sills  10  in.  by  f  in.  channels.  There  are  four  truss 
rods,  the  outside  one  being  i|  in.  in  diameter,  and 
the  centre  ones  are  ij  in.  in  diameter.  They  are 
braced  diagonally  and  the  drawbars  are  continuous. 
In  order  to  prevent  noise  and  to  make  the  car  less 
rigid,  the  sills  are  covered  with  a  thin  strip  of  pine, 
and  on  this  a  continuous  line  of  rubber,  and  the  car 
body  is  bolted  to  the  sills.  The  car  body  weighs 
58,000  lb.,  two  trucks  32,0001b.,  total  90,000  lb 
A  model  of  this  car  is  now  on  exhibition  at  the  St. 
Louis  Fair. 

Other  Examples. 

The  majority  of  the  large  cars  for  long  distance 
electric  lines  are  now  built  with  steel  underframes. 
The  new  cars  for  the  Rapid  Transit  Company  of 
New  York  are  built  almost  entirely  of  steel.  These 
cars  are  51  ft.  2  in.  over  platform  sills,  and  they 
are  8  ft.  7  in.  wide  over  sheathing.  The  cars  have 
a  capacity  for  54  passengers.  The  Illinois  Central 
Railroad  has  designed  and  built  at  its  own  shops 
quite  a  number  of  large  steel  suburban  cars,  having 
100  seats.  These  cars  are  64  ft.  long  over  end  sills 
and  10  ft.  4  in.  wide.  The  underframe  consists  of 
four  9  in.  21  lb.  steel  I  beams,  spaced  nearly  equal 
distances  apart.  The  end  sills  are  9  in.  251b.  steel 
channels,  set  with  the  backs  to  the  square  ends  of 
the  longitudinal  sills,  and  riveted  to  them  by  double 
angle  plates  reinforced  by  plate  gussets.  A  steel 
floor  I  in.  thick  is  riveted  to  the  sills,  forming  a  con- 
tinuous metal  surface,  extending  the  whole  width 
and  length  of  the  car,  thus  insuring  perfect  rigidity 
of  the  underframe  and  completely  protecting  the  car 
from  fire  underneath.  The  side  posts  are  made  of 
3  in.  41b.  steel  channels,  and  the  side  plate  is  4-V  in. 
by  \  in.  iron.  The  car  body  weighs  61,400  lb.,  trucks 
23,000  lb.,  total  84,6001b.  These  steel  cars  have 
been  in  service  more  than  a  year,  and  one  of  them 
is  on  exhibition  at  the  St.  Louis  Fair. 

The  State  of  American  Shipping. 

The  Merchant  Marine  Commission  appointed  by 
Congress  to  inquire  into  the  state  of  American  ship- 
ping has  discovered,  according  to  Senator  Gallinger, 
three  reasons  why  the  American  ship  cannot  success- 
fully    compete   in    the     foreign     trade.      The   first   is 
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the  added  cost  of  construction,  the  second  the  higher 
cost  of  operation,  and  the  third  that  other  nations  have 
subsidised      their     shipping.      Some     of     the     evidence 

collected  by  the  Commission  during  its  progress 
from  place  to  place  makes  interesting  reading.  So 
diverse  are  the  opinions,  however,  that  one  looks 
upon  the  Committee  as  a  species  of  gigantic  snowball 
gathering  difficulties  as  it  goes.  On  one  point  there 
is  general  agreement,  viz.,  that  something  must  be 
done.  Take,  for  instance,  the  evidence  of  .Mr.  H. 
Coulby.  President  and  General  Manager  of  the  Pitts- 
burg Steamship  Company.  One  could  scarcely  be 
more  emphatic.  "  Everyone  was  agreed,"  he  said, 
"  that  the  merchant  marine  was  very  sick.  They 
had  all  looked  at  him  in  his  little  bed  and  had 
all  concluded  that  he  was  very  sick.  He  did 
not  know  that  he  had  seen  many  prescriptions  to 
remedy  his  condition.  What  they  should  be  after 
was  the  enlargement  of  their  markets  ;  but  before 
they  could  sell  their  products  abroad,  ..they  had  to 
get    the     stuff    there.     Eight     years    ago,"    he    said, 

he  was  coming  home  from  England,  and  on  the 
steamship  met  two  travelling  men  who  were  agents 
for  steam  shovel  and  mining  machinery  manufacturers. 
They  were  very  much  discouraged.  They  had  been 
attempting  to  introduce  these  products  in  South 
America  and  South  Africa,  and  had  run  up  against 
the  question  of  transportation,  ftnd  the  fact  that  the 
business  had  to  be  transacted  through  London. 
The  circuitous  system  and  the  necessity  of  exchange 
robbed  the  business  of  all  profit." 

Continuing,  he  remarked  that  "  transportation 
between  consumer  and  producer  was  a  science.  Rail- 
road men  agreed  that  it  must  be  carried  on  in  a 
straight  line.  The  moment  one  stopped  a  ton  of 
freight,  one  added  to  its  cost.  The  cost  might  be 
imperceptible,  but  it  was  nevertheless  accumulating. 
What  was  wanted  was  an  absolutely  straight  connec- 
tion with  the  foreign  market.  This  question  was  a 
transportation  question  pure  and  simple.  If  under  their 
system  of  life  it  cost  more  to  operate  an  American 
ship  on  the  high  seas,  let  the  American  people  put 
up  the  difference." 

"  The  American  sailor  would  not  work  for  Swedish 
wages.  Then  let  them  put  a  strip  on  his  hat  reading 
'  United  States  naval  reserve,'  and  pay  him  the 
difference.  They  would  then  have  a  claim  on  his 
services  in  case  of  war.  Other  countries  did  it,  and 
they  were  not  to  be  blamed  if  they  fought  them  with 
their  own  weapons.  If  they  could  assist  in  estab- 
lishing a  few  lines  to  strategetic  points  in  various 
parts  of  the  world,  American  business  methods 
would  solve  this  question  much  sooner  than  they 
would  expect.  And,  gentlemen,"  he  concluded, 
"  you  will  have  to  do  it.  If  you  don't  do  it  now, 
you  will  have  to  do  it  later.  It's  the  nation's  life. 
If  you  don't  do  it  you  will  find  that  our  commerce 
will  simply  back  water  on  us,  and  that  eventually 
you  will  be  compelled  to  do  it." 

The  Allis-Chalmers  Company. 

Mr.  A.  M.  Mattice,  Chief  Engineer  of  the  Allis- 
Chalmers  Co.,  has  returned  from  his  European  tour 
of  inspection,  and  has  now  settled  down  to  the  duties 
of  his  position  in  Milwaukee. 


While  in  Europe  Mr.  Mattice  visited  the  Hydraulic 
Machinery  Works  of  Escher  Wyss  and  Co.,  of  Zurich, 
and  arranged  important  details  concerning  the  manu- 
facture in  the  United  States  of  their  lines  of  product. 
He  also  inspected  the  Nurnberg  Gas  Engine  Works, 
at  Nurnberg,  and  at  the  well-known  engineering  estab- 
lishment of  Willans  and  Robinson,  at  Rugby,  England, 
he  paid  particular  attention  to  the  products  and 
methods  of  manufacture  of  the  Steam  Turbine  Advisory 
Syndicate,  of  which  important  organization  Allis- 
Chalmers  Co.  is  the  American  member.  Mr.  Mattice 
had  several  important  consultations  in  London  with 
Mr.  Yarrow,  on  the  subject  of  turbines  for  marine 
purposes,  and  while  on  the  Continent  he  made,  in  the 
Allis-Chalmers  interests,  a  series  of  exhaustive  tests  of 
the  Zoelly  steam  turbine,  of  which  so  much  has 
recently  been  heard, 

The  results  of  Mr.  Mattice's  European  visit  of  inspec- 
tion will  be  awaitedjwith  a  good  deal  of  interest  by 
American  engineers. 

How  Cables  are  Cut. 

In  the  course  of  a  paper  on  "Cable  Cutting," 
contributed  to  the  United  States  Naval  Institute, 
Capt.  Goodrich,  of  the  United  States  Navy,  described 
the  appliances  needed  by  a  ship  assigned  for  this 
sinister  purpose  in  times  of  war.  They  are  few  in 
number  and  simple  in  nature,  consisting  of  a  suitable 
instrument  for  grappling  the  cable,  a  stout  flexible 
line  attached  to  the  foregoing  and  a  steam  windlass 
capstan  for  heaving  in. 

The  grappling  instrument,  known  as  a  centipede, 
is  based  upon  the  idea  of  a  heavy  bar  of  iron  or  steel 
about  4' ft.  long,  provided  with  numerous  short  hooks 
distributed  along  its  four  sides.  Its  shortness  and 
weight  enable  it  to  search  out  the  interstices  between 
boulders,  and  thus  seize  the  cable  in  its  hidden  lair. 

Tn  a  centipede  ordered  for  the  St.  Louis,  but  never 
used  on  account  of  the  speedy  collapse  of  the  Spanish 
resistance,  a  5-in.  iron  pipe  was  substituted  for  the 
bar.  Holes  were  drilled  through  it  from  side  to  side, 
square  bars  of  J-in.  steel  about  15  in.  long  were  forced 
through  these  holes,  the  ends  bent  in  the  same  direc- 
tions, and  the  metal  upset  to  hold  the  claws  firmly 
in  place. 

The  grapnel  creeps  over  the  bottom,  its  prongs 
burrowing  slightly  under  the  surface  of  the  soil  until 
they  catch  underneath  the  cable.  The  gradually 
increasing  tension  on  the  grappling  rope  reveals  to 
the  expert,  whose  hand  is  always  on  the  outboard 
part,  that  the  cable  is  caught.  .  .  .  It  is  well 
to  keep  going  ahead  for  a  few  minutes  after  getting  an 
unmistakable  bite,  in  order  to  lift  the  cable  off  the 
bottom,  and  thus  ensure  its  being  hooked.  Then  the 
ship  is  stopped  and  the  line,  taken  to  a  steam  winch 
or  capstan,  is  hove  in.  As  soon  as  the  bight  is  well 
out  of  water,  a  hawser  is  bent  to  it  and  the  grapnel 
relieved  of  its  duty.  When  the  cable  is  inboard, 
a  stout  plank  to  protect  the  deck,  a  couple  of  sharp 
blows  with  an  axe  and  the  thing  is  done.  Letting 
go  one  end  and  steaming  a  couple  of  miles  away 
with  the  other  will  make  a  gap  of  sufficient  magnitude 
to  embarrass  the  repair  steamer,  should  she  come 
along  before  peace  is  declared. 


SOUTH    AFRICAN   RESUME. 


By  Our  Johannesburg  Correspondent. 


1902. 

1903. 

£5,840,681 

£8,631,794 

251,209 

801,866 

1,403,070 

3.633.873 

4,781,990 

5,012,892 

755,383 

1,244,892 

35.238 

126,101 

£13,067,671 

£19,451,048 

Imports  into  the  Transvaal. 

I  quote  the  following  interesting  figures  on  the 
authority  of  the  "South  African  Mines'  Commerce  and 
Industries."  The  imports  into  the  Transvaal  in  1903 
were  obtained  from  the  countries  mentioned  below  : — 


United  Kingdom     . 
British  Possessions . 
Foreign  Countries   . 
Local  Purchases 
S.A.  Produce 
O.R.C.       . . 


The  value  of  goods  consumed  on  mines,  chemical 
and  metallurgical  works  last  year  was  as  follows  : 
Gold  mines,  £5,515,675;  coal,  £306,239;  diamonds, 
£76,011  ;  works,  £50,733;  total,  £5*948,658.  The  gold 
mines  consumed  nearly  5,500,0001b.  of  cyanide  (value 
£229,000),  1,151,793  tons  of  coal  (£873,231),  216,458 
cases  of  explosives  (£732,000),  £725,000  worth  of 
machinery,  £418,814  worth  of  food,  and  £468,596 
worth  of  timber. 

The  Mechanical  Engineers'  Association  of  the 
Witwatersrand. 

I^The  Council's  report  presented  at  the  annual 
meeting  of  the  above  society,  pointed  out  that  the 
advance  in  membership  had  not  been  rapid,  because 
of  the  qualifications  required  for  full  membership. 
Unless  an  applicant  could  fully  comply  with  the 
requirements  he  was  not  admitted.  This  had  had 
the  effect  of  raising  the  standard  of  the  Association. 
During  the  past  session  no  difficulty  had  been  ex- 
perienced in  securing  papers.  The  Association's  journal 
had  been  brought  to  a  high  state  of  efficiency,  mainly 
through  the  efforts  of  its  editor,  Mr.  A.  C.  Whittome. 
The  question  of  extending  encouragement  to  inventors 
was  still  under  consideration.  The  financial  state- 
ment showed  that  the  receipts  aggregated  £1,7 17  17s.  8d. 
and  the  expenditure  £1,282  19s.  id.,  leaving  a  credit 
balance  of  £434  18s.  7d. 

Engineering-  Economies. 

When  the  Mechanical  Engineers'  Association  of 
the  Witwatersand,  visited  the  Pretoria  Railway 
workshops,  members  were  freely  invited  to  ask  for 
the  explanation  of  any  points  of  interest.  This 
invitation  was  taken  seriously  and  a  number  of 
questions  were  duly  submitted.  They  have  since 
been  published,  together  with  replies  by  Mr.  Hyde. 
Among  others  were  the  following  : — 

Question. — Have  the  American  type  of  bar  frames 
been  found  to  be  more  suitable  for  the  severe  conditions 
of  African  railroads  than  the  English  type  of  plate 
frames  ? 

Answer. — We  have  100  engines  of  the  bar  frame 
type  ;  they  are  more  trouble  than  the  plate  frames, 
and  we  have  a  number  broken.  Our  latest  types 
of  engines  have  all  been  designed  with  plate  frames, 
and  I  do  not  think  we  shall  repeat  the  bar  frame 
design.  There  is  no  difference  in  cost,  and  though, 
perhaps,  our  frames  suffer  from  poor  design,  owing 
to   insufficient   experience  of  the  bar  frame,   our  ex- 


perience of  plate  frames  is  so  large  and  so  satisfactory 
that  I  think  we  are  right  in'reverting  to  plate. 

Question. — The  essential  features  of  a  central 
electric  power  station  is  towards  economy.  Why 
are  discarded  loco,  boilers  used,  and  why  are  they 
not  all  lagged  ? 

Answer. — Our  .  boiler  plant  was  intended  after 
having  been  worked  to  supply  steam,  to  be  a  sample 
of  what  a  boiler  plant  should  not  be.  We  have 
always  regarded  it  as  purely  of  a  temporary  nature 
in  view  of  the  fact  that  a  brand  new  water-tube  plant , 
with  every  form  of  economiser  that  even  a  boiler 
expert  could  suggest,  was  being  put  in.  We  expect 
our  Babcock  and  Wilcox  boilers  will  save  30  per  cent. 
One  of  your  members,  whose  pumps  we  are  getting, 
says  they  save  i\  per  cent,  of  coal  ;  our  Yankee 
forced  draught  is  to  save  20  per  cent.  My  own  patent 
economisers  and  feed  heaters  will  certainly  save  not 
less  than  40  per  cent.  ;  and  our  only  trouble  now 
is  that  we  have  a  chain  grate  stoker  to  put  in,  which 
I  am  credibly  informed  will  save  15  per  cent.,  and 
I  do  not  know  what  is  to  be  done  with  the  odd  12  \ 
per  cent.  ;  at  present  we  contemplate  reversing  the 
action  of  the  grate,  and  loading  \2\  per  cent,  into 
trucks  for  sale  to  the  mines. 

South      African      and     Australian     Railways 
compared. 

In  the  course  of  his  Presidential  address  before  the 
Association  of  Chambers  of  Commerce  of  South 
Africa,  Mr.  Jagger  made  an  interesting  comparison 
between  South  African  and  Australian  railways. 
He  remarked  that  notwithstanding  the  fact  that  the 
mileage  and  capital  of  the  South  African  railways 
are  only  a  little  over  a  third  of  those  of  the  Australian, 
the  gross  earnings  for  the  Cape,  Xatal.  and  C.S.A.R. 
were  last  year  £13,272,179,  and  for  the  whole  of  the 
railways  in  the  Australian  Commonwealth  £10,549,289. 
As  far  as  he  could  judge  from  the  figures,  four  factors 
had  contributed  to  the  much  larger  earnings  of  the 
South  African  railways.  The  first  was  that  a  greater 
proportion  of  the  traffic  was  in  the  carriage  of  im- 
ported goods  inland,  and  these  usually  paid  a  higher 
rate  than  Colonial  produce.  Secondly,  they  evidently 
got  very  much  more  work  out  of  their  lines.  Thirdly, 
the  long  haul  of  a  large  portion  of  the  goods  from 
the  ports  inland,  especially  on  the  Cape  lines  ;  and, 
finally,  on  the  Natal  and  C.S.A.R.  lines,  the  higher 
rate  of  carriage  charged,  the  average  earnings  per 
train  mile  on  all  Cape  lines  being  8s.  4M.,  on  the 
Natal  10s.  6|d.(  and  on  the  C.S.A.R.  13s.  4d.,  as 
compared  with  about  8s. — the  average  earnings 
per  train  mile  on  the  Australian  railways.  But  if 
the  earnings  of  the  South  African  lines  were  high, 
the  working  expenses  were  also  much  heavier  than 
on  the  Australian  railways,  the  total  working  expenses 
of  the  three  systems,  being  last  year,  £9,291,437, 
as  compared  with  £7,207,444.  the  cost  of  working 
all  the  Australian  systems,  and  in  ratio  of  expenses 
to  earnings  the  Cape  was  higher  than  any  railway 
system  either  in  South  Africa  or  Australia,  the  per- 
centage being  84.9  per  cent,  as  compared  with  Natal's 
69-9  per  cent.,  the  C.S.A.R.  ?y$  per  cent.,  and 
Australia's  63*9  per  cent.  Of  course,  it  was  only 
fair  to  say  that  on  the  Cape  lines  a  good  deal  of  better- 
ment was  charged  to  working  expenses  which  on 
other  lines  is  charged   to  capital  account. 
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GERMAN     RESUME. 


Superheated  Steam  for  Locomotives. 

fA  consular  report  calls  attention  to  the  investigation 
and  experiments  that  have  been  carried  on  in  Germany 
with    sup'  steam    locomotives.       They    have 

iislu-d  the  fact  thai  superheated  steam  can  be  used 
efficiently  with  locomotives  as  well  as  with  stationary 

o  engines.  When  the  greatly  superior  efficiency  of 
superheated  over  saturated  steam  is  taken  into  con- 
sideration us  strong  reason  to  believe  that  the 
great  tained  by  the  stationary  engine 
will  be  repeated  with  the  locomotive- -that  materially 
superior  economy  in  power  will  be  attained  by  the 
use  of  superheated  steam,  which  will  in  time  come 
into  general  use  tor  locomotives. 

German  Technical  Colleges. 

The  technical  colleges  of  Germany,  according  to  the 
latest  reports,  are  attended  by  12,384  Germans  and 
2,242  foreigners,  some  43  per  cent,  of  the  latter  number 
being  Russians.  The  total  percentage  of  foreign 
students  is  15.  Some  of  the  German  papers  are 
protesting  against  the  admission  of  foreigners  to 
German  technical  schools,  alleging  that  it  will  injure 
the  manufacturing  and  export  trade  of  the  German 
Empire.  Fear  of  competition  from  the  United  States 
appears  to  be  the  especial  cause  of  this  agitation. 

Cylindrical  Movable  Dams  at  Sehweinfurt. 

We  are  indebted  to  the  "Scientific  American"  for  the 
following  interesting  details  of  the  two  dams  which 
have  been  erected  under  special  conditions  at 
Sehweinfurt.  This  city,  on  the  river  Main,  can  boast 
of  a  type  of  dam  which  presents  features  of  con- 
struction and  operation  which  are  undoubtedly 
novel.  Two  dams  have  been  constructed,  both 
cylindrical  in  form  and  arranged  to  be  lifted  bodily 
above  the  water.  They  were  built  partly  to  render 
the  stream  above  them  navigable  and  partly  to  divert 
the  water  for  power  utilisation.  As  the  river  is  one 
subject  to  heavy  floods,  a  type  of  dam  that  would 
permit  a  very  rapid  discharge  of  the  freshet  water 
had  to  be  designed,  and  the  cylindrical  form,  arranged 
to  roll  upward  above  the  flood  level,  was  adopted. 
To  demonstrate  fully  its  practicability,  the  first  dam 
was  constructed  across  a  secondary  branch  of  the 
river  at  Sehweinfurt,  with  a  total  length  of  59  ft. 
and  a  diameter  of  13 '5 8  ft.  The  satisfactory  operation 
of  this  led  to  the  construction,  across  the  main  branch, 
of  a  larger  dam,  115  ft.  long  and  6*56  ft.  in  diameter. 
Briefly,  it  is  a  hollow  cylinder  of  sheet  steel,  on  each 
end  of  which  is  fixed  a  toothed  wdieel  which  meshes 
with  an  inclined  rack  built  in  each  abutment. 

The  dam  as  a  whole  consists  first  of  a  sill  upon 
which  the  cylinder  in  its  lowermost  position  rests. 
This  cylinder  is  6-56  feet  in  diameter  and  extends 
from  shore  to  shore,  a  distance  of  about  35  meters 
(116  ft.).  When  lowered,  this  enormous  cylinder 
effects  a  rise  in  the  river  of  6£  ft. 

Speeial  Conditions. 

Among  the  conditions  first  established,  and  under 
which  the  dam  was  to  be  constructed,  it  was  stipulated 
that  there  were  to  be  erected  in  the  stream  no  piers 
or  other  supports  that  might  interfere  with  the  free 
movement  of  the  ice  in  the  spring.  Not  even  tem- 
porary supports  that  could  be  removed  upon  the 
general  breaking  up  of  the  ice  or  even  at  the  close  of 
navigation,  were  allowed,  simply  because  in  order  to 
insure  their  stability,  foundations,  or  the  like,  would 


have  been  necessary  to  sustain  them,  and  these  would 
ne  permanent  obstructions  likely  to  be  damaged 
by  freshets. 

Method  of  Raising1  the  Cylinders. 

The  first  dam  designed  (littered  materially  from  the 
second  in  the  method  of  raising  the  cylinder.  It  was 
designed  to  be  hauled  upward  from  its  lowest  position 
by  cables  on  each  end.  In  the  second,  later  dam,  the 
driving  mechanism  is  all  located  at  one  end.  When 
the  downstream  level  of  the  water  rises,  the  pressure 
has  a  tendency  to  lift  the  gate.  The  cylinder  itself  is 
watertight,  to  prevent  the  freezing  of  the  water  which 
might  otherwise  collect  in  it.  Still  an  interior  pipe  is 
provided  in  the  smaller  dam  open  at  each  end  of  the 
dam,  but  shielded  by  its  interior  location  from  the 
cold.  This  pipe  is  filled  with  water  to  secure  greater 
stability.  The  racks  in  the  case  of  the  second  larger 
clam  are  placed  at  an  angle  of  45  deg.  The 
cylinder,  in  its  lowest  position,  rests  on  a  sill  of  oak 
and  the  tightness  of  the  dam  at  each  end  is  provided 
for  by  a  band  of  leather  around  the  periphery.  The 
pressure  of  the  water  holds  the  leather  against  the 
sill.  The  weight  of  the  movable  cylinder  of  the  first 
dam  is  158,400  pounds.  To  bring  it  above  the  level 
of  the  highest  flood  it  is  necessary  to  raise  it  a  distance 
of  i6-4ft.  It  is  arranged  for  hand  working,  with 
six  men  on  each  side.  Assuming  that  each  man 
can  perform  work  equivalent  to  5775  foot-pounds 
per  second  (8  kilogrammeters),  and  allowing  for  an 
efficiency  of  35  per  cent,  in  the  hoisting  mechanism, 
the  time  required  to  lift  the  cylinder  the  given  distance 
is  determined  as  follows,  -remembering  that  twelve 
men  are  engaged  all  told  :  158,400  by  i6-4  -r  (5775 
by  12  by  o.35)=io,7io  (seconds),  or  3  hours.  To 
lift  the  cylinder  above  ordinary  freshets,  only  about 
half  this  time  is  consumed. 

The  larger  dam  was  begun  in  May,  1903.  and  was 
put  in  service  in  December.  Its  rollway  length  is 
114-8  ft.,  but  its  actual  length  is  121-3  ft.  3'28  ft-  of 
each  end  extending  into  the  masonry  of  the  abutment. 
The  steel  is  iviin.  thick,  built  in  sections  9-84  ft. 
long,  with  a  single  longitudinal  joint.  The  transverse 
joints  are  butt  joints,  each  section  being  reinforced 
in  the  middle  by  a  brace  contributing  to  its  rigidity. 
This  cylinder  is  watertight  except  in  two  chambers 
in  the  upper  part  at  each  extremity.  When  the 
downstream  water  level  does  not  rise  more  than  3  ft. 
or  so  above  the  bottom  of  the  dam  the  weight  of  the 
cylinder  is  sufficient  to  counterbalance  the  pressure  ; 
but  when  the  water  level  rises  above  this  limit,  the 
water  enters  the  two  chambers,  giving  the  cylinder 
added  stability.  The  racks  in  the  case  of  this  dam  are 
inclined  at  an  angle  of  45  degrees  only  along  the  upper 
part.  Toward  the  bottom,  the  pitch  is  increased, 
attaining  4  to  1.  This  increase  in  pitch  is  made  on  a 
radius  of  10-46  ft.  The  steepness  of  the  bottom 
part  of  these  racks  gives  the  dam  better  bearing 
against  water  pressure  tending  to  raise  it.  The 
weight  of  the  cylinder  is  193,600  pounds. 

The  operating  apparatus  includes  two  steel  cables 
of  1  -8  in.  diameter,  each  formed  of  six  strands.  The 
two  cables  are  rolled  on  drums,  and  to  raise  the 
cylinder  above  high  water,  that  is  to  say,  13-12  ft., 
an  electric  motor  of  18  h. p.  is  employed,  and  the 
operation  takes  less  than  a  quarter  of  an  hour.  The 
mechanism  is  also  provided  with  four  cranks,  by 
means  of  which  the  dam  can  be  lifted  by  hand.  The 
cranks  drive  a  worm  gearing  through  chains,  and 
this,  in  turn,  meshes  with  a  train  of  gears  and  a  chain 
to  the  hoisting  drums. 
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AUSTRALIAN    NOTES. 


By   a    Special   Correspondent. 


The  Trade  Outlook. 

The  outlook  from  the  point  of  view  of  the  British 
engineering  trade  and  its  allies  cannot  be  described 
as  very  hopeful.  Politics  react  upon  business  in  this 
new  Commonwealth  with  striking  celerity.  Stable 
politics  means  an  expansion  of  enterprise  and  a  stream 
of  orders  to  the  British  electrical  and  engineering  firms  ; 
uncertainty  means  stagnation  and  nervousness.  The 
policy  of  tightening  the  control  of  the  State  and  the 
Federation  over  the  rewards  and  hours  of  men  of 
industry,  as  exhibited  in  Arbitration  laws*  and  drastic 
Factories  Acts,  renders  the  heads  of  Australian  com- 
merce extremely  cautious  in  the  undertaking  of  new 
experiments  which  require  the  importation  of  elaborate 
machinery  and  the  organisation  of  new.  factories. 
With  a  Labour  Government  in  command — albeit  tem- 
porarily— of  the  Federation,  and  a  growing  Labour 
party  in  each  of  the  six  States,  the  captains  of  industry 
in  our  midst  hesitate,  defer,  and  finally  lock  up  their 
profits  in  "  safe  "  securities.  In  short,  so  far  as 
private  enterprise  is  concerned,  the  British  ship-builder, 
engineer,  and  manufacturer  must  not  look  for  an 
increasing  volume  of  business  in  Australia.  Stagnation 
is  aided  by  the  cry  of  "Australian  industry  for  Aus- 
tralian workmen,"  with  the  result  that,  even  in  private 
businesses,  the  tendency  is  to  import  nothing  but  plant 
and  essential  parts,  and  to  manufacture  as  much  as 
possible  locally.  Should  the  movement  in  the  direction 
of  subsidising  an  iron  industry  to  work  the  iron  ore 
deposits  in  Tasmania  and  New  South  Wales  be  suc- 
cessful this  tendency  will  become  more  pronounced. 
Australians  will  manufacture  their  own  steel  rails  instead 
of  importing  them,  and  will,  through  one  or  two  big 
foundries  turn  out  everything  in  the  way  of  rough 
castings  their  less  than  4,000,000  of  population  need. 

Big-  Schemes  Ahead. 

If,  however,  the  outlook  is  gloomy  as  regards  private 
enterprise,  there  is  something  to  set  to  the  per  contra 
account  when  the  field  of  governmental  and  municipal 
activity  is  touched.  Notwithstanding  the  tremendous 
indebtedness  of  Australia's  State  Governments  and 
the  strong  anti-Socialistic  wave  of  political  feeling  now 
beginning  to  travel  over  the  entire  continent,  it  is 
inevitable  that  enormous  purchases  in  machinery  of 
all  descriptions  will  have  to  be  made  by  our  paternal 
socialistic  governments,  in  America  and  Great  Britain 
in  the  very  near  future.  For  example,  the  state  as  the 
owner  of  our  railways  is  now  being  gradually  forced  by 
public  opinion  to  electrify  the  lines  in  the  suburbs  of  the 
principal  capitals  and  to  regulate  the  export  of  all 
produce.  That  means  more  and  more  business  for 
the  British  exporter  of  electric  motors,  freezing  plant, 
modern  cars,  etc.  The  State,  too — especially  in  Vic- 
toria and  New  South  Wales — is  being  compelled  to 
link  a  costly  irrigation  policy  with  the  "  back  to  the 
land  "  and  "  closer  settlement  "  cries  of  the  politician. 
Governments  are  committed  to  elaborate  irrigation 
schemes  which  will  divert  the  waters  of  the  Nile  of 
Australia — the  river  Murray — on  to  the  dry  lands  that 
fringe  the  borders  of  New  South  Wales  and  Victoria. 
Some  of  these  must  be  begun  within  the  next  three 
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years,  with  the  resultant  flow  of  orders  to  the  United 
States  and  England  for  special  locking  machinery  and 
irrigation  plant.  Then  there  is  the  great  project  to 
which  the  Commonwealth  Government  is  being  slowly 
but  surely  committed — the  Great  Trans-continental 
Railway,  which  is  to  connect  South  with  West  Australia 
at  a  cost  of  nearly  ^5,000,000.  As  I  write,  the  scheme 
is  being  fought  on  the  score  of  its  extravagance  and 
probable  unprofitableness  to  Victorian  interests  ;  but 
the  feeling  of  the  National  Parliament  is  strongly  in 
its  favour,  and  before  long  ^20,000  will  be  voted  for 
a  contractor's  survey.  The  railway  may  take  years  to 
"  arrive,"  but  "  arrive  "  it  will,  as  the  price  of  West 
Australian  property  owners'  loyalty  to  the  Federation. 
It  will  be  built  out  of  the  taxpayers'  money,  and  should 
yield  a  harvest  to  the  British  engineering  trades. 

The  Federal  Capital. 

I  have  left  to  the  last,  however,  the  biggest  national 
scheme  on  the  tapis.  I  refer  to  the  building  of  the 
Federal  Capital  of  Australia.  No  reliable  estimate  of 
the  amount  involved  in  creating  a  beautiful  city  in  the 
bush  of  Australia  has  been  produced,  but  my  friend 
Senator  Styles,  no  mean  authority,  talks  in  millions 
when  he  is  criticising  the  public  buildings  proposed  for 
the  capital  alone.  This  much,  however,  the  merchant 
and  manufacturer  having  business  with  Australia 
should  know  :  the  tendency  in  the  National  Parliament 
is  to  select  the  site  at  once  and  push  on  with  the 
erection  of  necessary  buildings  without  delay.  Aus- 
tralian legislators  want  a  worthy  home  of  their  own. 
Provided  there  be  decent  wool  and  grain  harvests 
in  1904-5,  and  no  sudden  draught  sets  Australia  back 
on  its  haunches  once  more,  these  gentlemen  will  get 
their  way,  and  hundreds  of  thousands  of  pounds  will 
find  their  way  to  London,  Glasgow,  Manchester, 
Sheffield,  and  Belfast,  for  the  myriad  essentials  of  city 
life  which  even  the  nimble-witted  Australian  cannot 
manufacture  for  himself. 

Mining  Prospects. 

Besides  shouldering  the  vast  undertaking  already 
touched  upon,  the  tired  Governments  of  the  Common- 
wealth will  soon  have  to  do  something  to  improve 
the  prospects  of  the  mining  districts.  The  success  of 
the  State  Battery  System  in  West  Australia  will  lead 
on  to  imitating  action  in  other  States.  The  experi- 
ments in  mining  machinery  described  from  time  to 
time  in  Page's  Magazine  are  followed  with  keen 
interest  at  Coolgardie,  Kalgoorlie,  Ballarat,  and  Bendigo, 
and  will  bear  fruit  in  improved  methods.  These  must 
inevitably  react  upon  the  British  firms,  and  lead  to 
satisfactory  results.  The  mining  market  has  been 
spoilt  as  a  safe  speculative  field  by  the  conscienceless 
and  diabolical  frauds  foisted  on  to  the  "  thrifty  " 
Australian  during  the  past  decade,  but  the  number  of 
sound  properties  is  sufficient  to  render  Australia  a 
splendid  "  dumping  ground  "  for  American  machinery. 
British  engineering  firms  need  to  watch  every  move 
made  by  semi-Socialistic  Governments  to  aid  the  mining 
industry,  if  they  value  their  Australian  connection 
at  all. 
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The  Colliery  Exhibition. 

The  second  annual  Colliery  Exhibition  at  the  Royal 
Agricultural    Hall,    Islington,    N.,    proved    a    decided 
advance   upon   its   predecessor.     The    features   of   the 
exhibition  were  so  well  summed  up  by  Sir  Lees  Knowles, 
Bart.,    M.P.,    who   performed   the   opening   ceremony, 
that  I  cannot  do  better  than  quote  from  his  remarks. 
He  showed  that  this  year  there  were  upwards  of  125 
exhibitors,   as  compared  with  71   in   1903.     Although 
the  attendance  at   the  previous  exhibition  had  been 
small,   it  was  of  the  right  order  ;    and  the  fact  that 
almost  every  exhibitor  was  again  represented  in  the 
present    exhibition    spoke    volumes    for    the    business 
done.     The  exhibits  might  be  roughly  classified  under 
four   headings  :    ( 1 )  Machinery   used    in   the   opening 
out  and  development  of  collieries  ;    (2)  machinery  used 
in  the  preparation  of  coal  for  sale  or  use  ;    (3)  mach- 
inery used  in  the  transport  and  handling  of  coal  ;      (4) 
appliances  to  effect  economies  in  consumption.     These 
practically  are  the  four  sections  into  which  the  Royal 
Commission    on  Coal  Supplies  divided  their  inquiry. 
In  regard  to  the  present  exhibition,  it  could  not  be 
expected  that  it  would  be  wholly  representative.    This 
was  so  particularly  in  the  case  of  the  heavier  plant, 
such   as   winding   engines,    dynamos,    boilers,    haulage 
gear,  etc.,  which  would  be  obviously  out  of  the  question 
in  an  exhibition  of  such  short  duration.  It  was,  perhaps, 
to  be  regretted  that  makers  of  this  class  of  colliery 
plant  had  not  thought  fit  to  display  working  models, 
as  largely  in  evidence  on  the  stalls  of  German  exhibitors 
at  the  Dusseldorf  Exhibition  of   1902.       In  regard  to 
one  class  of  machinery,  the  present  exhibition  appeared 
to  be  of  a  thoroughly    representative    character,  viz. 
— electrical  apparatus.     The   findings  of  the  Depart- 
mental Committee  appointed  by  the  Home  Office  had 
been  of  such  a  definite  character  that  manufacturers 
had  been  able  largely  to  anticipate  the  ultimate  adop- 
tion of  the  new  rules.     Many  novelties  in   electrical 
apparatus  were  therefore  being  shown  by  exhibitors. 

The  Use  of  Electricity  in  Mines. 

Discussing  the  use  of  electrical  apparatus  for  mining 
purposes,  Sir  Lees  Knowles  remarked  that,  rightly  or 
wrongly,  we  assumed  a  very  high  standard  of  safety 
in  this  country,  which  was  strongly  evidenced  by  the 
severe  restrictive  character  of  the  Coal  Mines  Regu- 
lation Act.  There  was  the  further  point  that  British 
colliery  managers  above  all  prided  themselves  on  their 
pitmanship,  and  had  been  loth  to  make  experiments 
with  a  force  of  so  capricious  a  nature  and  about  which 
so  little  was  known  as  electricity.  There  had  in  the  past 
been  too  great  a  feeling  of  reserve  between  the  mining 
engineer  and  the  manufacturer  of  mining  plant.  Both 
had  persevered  according  to  their  several  lights,  but 
many  questions  had  for  this  reason  been  left  unsolved, 
which  could  speedily  have  been  settled  if  the  two  had 


joined  forces.  The  exhibition  provided  an  excellent 
opportunity  for  an  interchange  of  opinion.  On  the 
part  of  the  manufacturer  it  was  only  fair  to  say  this 
secretiveness  had  been  largely  prompted  by  the  un- 
satisfactory protection  afforded  by  our  patent  laws. 
These  had  acted  in  other  ways.  One  of  the  greatest 
extensions  in  the  use  of  electricity  might  be  looked 
for  in  the  increased  adoption  of  polyphase  current, 
which,  so  far  as  this  country  was  concerned,  had  been 
severely  retarded  by  the  lack  of  facilities  for  the  taking 
out  of  licences.  Some  important  patents  in  regard  to 
three-phase  generators  only  lapsed  last  year,  and  great 
developments  might  be  confidently  looked  for  during 
the  next  few  years.  In  giving  evidence  before  the  Royal 
Commission,  a  prominent  mining  engineer  pointed  out 
that  one  of  the  greatest  deterrents  to  the  use  of  labour- 
saving  machinery,  except  with  the  very  largest  collieries, 
had  been  the  great  prime  cost. 

Economical  Power  Production  for  Collieries. 

Some  of  the  largest  installations  on  the  Continent, 
such  as  those  at  Harpen,  in  Germany,  the  Grand  Hornu, 
in  Belgium,  and  Maries,  in  France,  had  only  been 
rendered  possible  by  the  fact  that  they  were  able 
to  generate  power  at  a  central  station  for  large  aggre- 
gations of  pits.  The  same  tendency  was  steadily 
growing  in  this  country,  where  the  necessity  of  taking 
the  output  from  several  collieries  in  order  to  render  an 
expensive  by-product  coking  plant  a  paying  venture, 
had  to  some  extent  solved  the  question  of  power  genera- 
tion. There  would,  without  doubt,  be  a  great  develop- 
ment in  the  generation  of  high-tension  current  at 
central  stations  from  the  coke-oven  gas,  which  would 
be  distributed  to  the  various  collieries  supplying  the 
ovens,  and  used  for  service  in  the  mines.  In  order  to 
facilitate  this,  it  was  to  be  hoped  that  the  Board  of 
Trade  would  see  fit  to  relax  their  regulations  as  to 
the  transmission  of  high-tension  current  by  bare  over- 
head wires.  Where,  for  various  reasons,  it  was  im- 
possible to  effect  this  amalgamation  of  interests,  great 
assistance  might  be  looked  for  from  the  power  com- 
panies, which  were  ccming  into  being  in  almost  every 
coalfield  in  the  country.  One  of  the  results  to  be 
anticipated  from  these  developments  was  the  increased 
use  of  electricity  for  winding.  In  Great  Britain  the 
pits  winding  by  electricity  might  be  numbered  on  the 
fingers  of  one  hand,  but  bearing  in  mind  the  extensive 
use  of  electric  current  for  this  purpose  on  the  Continent, 
and  the  many  advantages  which  it  had  been  clearly 
proved  to  hold  out,  the  electric  winding  engine 
might  be  safely  regarded  as  one  of  the  things  that 
must  come  to  the  front.  Other  advances  that  might 
be  anticipated  principally  lay  in  the  standardisation 
of  electric  fittings  and  appliances,  which  should  be 
the  most  effective  safeguard  against  accidents. 

In   addition   to   electrical   apparatus   shown   at   the 
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Agricultural  Hall,  there  were  numerous  exhibits  of 
pumping  and  ventilating  plant,  together  with  miscel- 
laneous accessories  used  in  collieries,  and  automatic 
couplings  were  again   a  prominent  feature. 

Mining  Statistics  for  1903. 

]In  1903  the  total  number  of  persons  employed  in  the 
United  Kingdom  at  all  mines  and  at  quarries  more 
than  20  ft.  deep  was  970,044,  an  increase  of  17,533,  l,r 
1  -8  per  cent.,  on  the  previous  year.  At  mines  under  the 
Coal  Mines  Act  the  increase  was  17,275  persons  (2-1 
per  cent.),  at  mines  under  the  Metalliferous  Mines 
Act  there  was  a  decrease  of  989  (3-2  per  cent.),  and  at 
quarries  under  the  Quarries  Act  an  increase  of  1,047 
(i'i   per  cent.). 

The  numbers  of  females  included  in  the  surface 
workers  were  5,380  (or  3-2  per  cent.)  at  coal  mines, 
and  268  (or  2-2  per  cent.)  at  metalliferous  mines.  Of 
the  underground  workers  at  coal  mines  45,234  (or  67 
per  cent.)  were  boys  under  16. 

The  numbers  employed  at  coal  mines  increased  in 
every  district,  except  Stafford  and  Ireland,  where 
slight  decreases  took  place. 

The  total  output  of  coal  during  the  year  was 
23°,334A^9  tons,  an  increase  of  3,239,427  tons  (or 
i'4  per  cent.)  on  the  previous  year. 

The  total  output  of  iron  ore  was  13,715,645  tons, 
an  increase  of  289,641  tons,  or  2-2  per  cent.,  over  1902 . 
As  regards  certain  other  minerals,  the  total  output  in 
tons  was  as  follows  :  oil  shale,  2,009,602  ;  clays  and 
shale,  16,198,021  ;  chalk,  4,469,974;  limestone  (other 
than  chalk),  12,222,971  ;  sandstone,  5,409,502  ;  igneous 
rocks,  5,425,538  ;  slate,  531,612  ;  gravel  and  sand, 
2,245,757  ;    salt  from  brine,   1,719,223. 

At  coal  mines  in  1903,  there  were  1,036  separate 
fatal  accidents,  causing  1,072  deaths,  an  increase  of 
117  accidents  and  48  deaths  as  compared  with  1902. 
At  metalliferous  mines  there  were  25  deaths  from 
accidents  (a  decrease  of  4),  and  at  quarries  95  deaths 
(a  decrease  of  24). 

Of  the  1,072  deaths  at  coal  mines  917  were  under- 
ground, and  of  these  567  were  due  to  falls  of  ground, 
69  to  shaft  accidents,  14  to  explosions  of  firedamp  or 
coal  dust,  176  to  haulage  accidents,  and  the  remainder 
to  various  other  causes.  Of  the  155  deaths  on  the 
surface  81  were  due  to  accidents  on  railways,  sidings, 
or  tramways. 

The  accident  death-rate  at  mines  under  the  Coal 
Mines  Act  in  1903  was  1*35  per  1,000  persons  employed 
underground.  The  average  rate  for  the  preceding  ten 
years  (1893-1902)  was  1*52  ;  for  the  ten  years  1 883-1 892 
it  was  2-oi  ;  and  for  the  ten  years  1 873-1 882  it  was 
2*57.  These  figures  show  a  satisfactory  decline  in 
death-rates. 

At  metalliferous  mines  the  death-rate  of  the  under- 
ground workers  was  1*20  per  1,000,  and  at  quarries, 
for  workers  inside  the  excavations,   1*34  per   1,000. 

Winding  Plants  fop  Great  Depths. 

I  have  received  from  the  Secretary  of  the  Institution 
of  Mining  and  Metallurgy  two  volumes  which  are  of 


very  special  importance  at  the  present  time,  one 
being  a  compilation  of  444  pages  devoted  to  winding 
plants  for  great  depths,  by  Mr.  Hans  C.  Behr,  withdiscus- 
sion,  while  the  other  volume  is  a  valuable  collection  of 
plates  illustrating  the  paper.*  About  three-quarters 
of  the  first  volume  is  devoted  to  discussion.  It  has 
been  edited  by  Sir  Clement  Le  Neve  Foster,  F.R.S., 
Arthur  C.  Claudet,  A.R.S.M.,  and  C.  McDermid 
(Secretary).  A  prefatory  note  by  the  latter  calls 
attention  to  the  fact  that  in  the  preparation  of  this 
work  the  Institution  of  Mining  and  Metallurgy  received 
the  co-operation  of  the  South  African  Association  of 
Engineers,  and  the  volume  will  form  part  of  the  pro- 
ceedings of  both  Societies.  The  author  deals  with  the 
subject  of  deep-winding  with  special  reference  to  the 
problems  that  now  present  themselves  on  the  South 
African  Gold  Fields.  The  Council  of  the  Institution 
of  Mining  and  Metallurgy,  foreseeing  the  interest  that 
the  paper  would  attract  in  South  Africa,  and  the  advan- 
tages of  a  local  discussion,  invited  the  South  African 
Association  of  Engineers  to  present  the  paper 
to  their  members,  an  invitation  that  was  cordially 
accepted. 

A  large  number  of  papers,  which  have  required  much 
time  and  study  in  their  preparation,  were  contributed 
by  engineers  resident  on  the  Rand,  to  whom  the  subject 
specially  appeals,  owing  to  the  large  number  of  deep 
shafts  that  are  projected  there  at  the  present  time. 
The  discussion  in  Johannesburg  turned  chiefly  on  the 
merits  of  the  drum  and  sheave  systems  of  winding 
respectively,  which  were  dealt  with  on  each  side  in  an 
exhaustive  manner.  It  was  hoped  that  an  introduction 
would  have  been  contributed  by  the  late  Sir  Clement 
Le  Neve  Foster,  in  addition  to  his  valuable  services 
as  editor,  but  his  lamented  decease,  while  the  work 
was  going  through  the  press,  rendered_this  impossible. 
The  thanks  of  the  two  Societies  are  tendered  to  Mr.  \Y. 
Fischer  Wilkinson  for  valuable  assistance  in  the  pre- 
paration of  the  volume,  and  to  Mr.  E.  J.  Laschinger, 
for  compiling  the  index. 

Enter  John  Chinaman. 

The  current  issue  of  the  "  Mining  Journal  "  has  an 
interesting  series  of  views  illustrating  the  arrival  of  the 
Chinese  on  the  Rand,  and  more  particularly  the  Comet 
Compound,  at  which  the  coolies  are  now  located.  It  is 
recorded  that  the  compound  has  been  whitewashed  and 
disinfected,  and  the  sleeping  compartments  overhauled. 
The  kitchen,  with  its  twenty  steam  pots,  was  in  use  early 
in  the  day,  preparing  a  comfortable  meal  of  rice,  meat 
and  cabbage  for  the  expected  travellers.  A  spacious 
dining-room  is  also  in  course  of  erection.  Excellent 
bathing  arrangements  are  being  made  in  the  compound. 
A  large  plunge  is  already  in  existence.  Shower 
baths  are  being  installed,  and  there  will  be  a  long 
row  of  washing  basins  and  tubs,  hot  and  cold  water 
being  laid  on.  The  compound  will  accommodate 
2,000,  and  another  1,000  will  be  located  at  the  Cason 
Mine. 

*  See  also  "Notable  British  Papers." — Ed. 


OUR   TECHNICAL 
COLLEGES. 


SIR    WILLIAM    WHITE   AT    BRISTOL. 

At  the  opening  of  a  large  building  with  special 
workshops  for  technical  trade  teaching,  in  connection 
with  the  Merchant  Venturers'  College,  Bristol,  Sir 
William  White  was  able  to  congratulate  that  institution 
upon  its  great  progress.  Dealing  with  the  importance 
of  technical  education,  he  emphasised  the  value  of 
instruction  given  to  artisans  in  evening  classes.  He 
was  delighted  to  find  that  whereas  there  were  232 
entries  in  their  evening  classes  in  1890,  last  year  there 
were  2,250.  He  suggested  scholarships  of  sufficient 
value  to  enable  poor  but  capable  students  to  pursue 
their  studies  without  anxiety  as  to  the  means  of  living- 
He  favoured  single  authority  in  each  district  for  the 
control  of  education,  and  wanted  to  see  everyone, 
however  poor,  have  the  opportunity  of  developing 
latent  talent. 

THE    ROYAL    INDIAN    ENGINEERING   COLLEGE   AT 
COOPER'S    HILL. 

The  Secretary  of  State  for  India  in  Council  has 
now  arrived  at  a  decision  as  to  the  date  of  closing 
the  Royal  Indian  Engineering  College  at  Cooper's 
Hill.  The  prospectus  for  1904  states  that  the  College 
will  be  permanently  closed  at  the  end  of  the  Session 
of  1905-6,  and  that  the  Entrance  Examination  to 
be  held  in  July  of  this  year,  under  the  conditions 
explained  in  the  prospectus,  will  be  the  last. 

PRIZE    DISTRIBUTION    AT    KING'S  COLLEGE. 

The  annual  prize  distribution  at  King's  College 
was  undertaken  by  Sir  John  Wolfe-Barry,  who 
delivered  an  instructive  address.  The  report  on  the 
year's  work,  presented  by  Dr.  Headlam,  stated  that 
though  there  had  been  no  great  or  important  change 
during  the  twelve  months,  the  year  had  not  been 
an  unprosperous  one,  for  in  most  directions  there  had 
be.en  an  increase  of  students,  and  they  had  represented 
a  higher  standard  of  regular  work.  Still  more,  a 
steady  re-organisation   had  been  in  progress. 

It  was  mentioned  incidentally  that  the  engineering 
faculty  had  been  increased  by  additional  demon- 
strators, one  in  electrical  engineering,  one  in  geology, 
and  one  in  chemistry.  They  had  also  been  able  to 
double  the  size  of  the  electrical  engineering  laboratories, 
and  to  make  arrangements  for  work  in  electric  traction. 
Altogether  they  could,  he  thought,  give  a  very  good 
engineering   training. 


SUGGESTIONS    BY    SIR    JOHN    WOLFE-BARRY. 

In  the  course  of  his  address,  Sir  John  Wolfe-Barry 
said  they  recognised  progress  in  every  branch.  In  the 
Faculty  of  Science  there  had  been  great  developments. 
The  amount  of  time  given  to  science  now  was  immensely 
greater  than  it  was  when  he  was  a  boy,  and  it  was  a 
matter  for  congratulation  that  that  was  so.  What 
was  being  done  in  that  college  was  being  done  else 
where,  and  they  were  sending  a  great  scientific  army 
into  the  world  such  as  was  not  dreamed  of  30  or  40 
years  ago.  But  they  could  not  help  recognising  that 
very  much  remained  to  be  done.  It  was,  in  the  first 
place,  very  desirable  that  more  money  should  be 
furnished  for  the  pursuit  of  science.  In  the  second 
place,  more  time  ought  to  be  devoted  to  the  subject, 
and  those  who  were  about  to  pursue  it  should  come 
up  to  the  colleges  with  better  preparation.  He  had 
no  hesitation  in  saying  that  a  great  part  of  the  first 
year  of  a  man's  life  in  a  college  was  lost  in  repairing 
deficiencies  which  ought  to  have  been  repaired  in  the 
secondary  school.  He  hoped  the  secondary  schools 
of  the  country  would  recognise  the  matter  and  would 
rise  to  the  occasion. 

It  must  be  a  great  source  of  gratification  to  all  con- 
nected with  King's  College  that  its  professor  of  engineer- 
ing, Professor  Capper,  was  the  University  professor.  It 
afforded  him  great  pleasure  when,  on  the  Senate  of 
the  London  University,  he  heard  that  his  old  college 
was  to  have  the  University  professor  of  engineer- 
ing located  in  the  Strand.  Engineering  was  a  subject 
very  dear  to  his  heart.  His  experience  of  it  had 
convinced  him  of  the  absolute  necessity  of  practical 
training  in  engineering  shops.  The  mode  of  imparting 
that  practical  training  had  received  very  considerable 
stimulus  by  the  introduction  of  what  was  called 
the  "  sandwich  system,"  under  which  professional 
students  could  take  their  scientific  training  at  the 
college  during  one  period  of  the  year  and  their  practical 
training  in  the  shops  at  another.  Under  this  system 
the  number  of  weeks'  training  undergone  in  the  course 
of  a  year  was  increased.  The  traffic  of  London  was  a 
problem  with  which,  no  doubt,  some  of  the  engineers 
of  the  future  would  have  to  deal,  and  he  could  not 
help  thinking  that  in  connection  with  this  matter 
some  of  the  young  members  of  the  engineering  profes- 
sion would  find  some  work  in  their  future  lives.  He 
commended  the  subject  to  their  earnest  consideration. 
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NOTES   AND  NEWS. 


Three  new  gold  dredgers  for  the  Burma  Gold 
Dredging  Company,  are  being  constructed  by  Messrs. 
Lobnitz  and  Co.,  Ltd.,  Renfrew,  to  the  designs  of 
Messrs.  Cutten  Bros. 

Messrs.  Mather  and  Piatt,  Ltd.,  of  Salford  Iron 
Works,  Manchester,  have  received  an  order  from  the 
Crown  Agents  for  the  Colonies  for  a  small  alternator 
for  Lagos.  This  machine  will  be  direct-coupled  to  a 
Belliss  engine,  running  at  480  revolutions  per  minute, 
and  will  give  an  output  of  60  kilowatts  at  a  pressure 
of  1,000  volts,  with  a  frequency  of  80  cycles  per  second, 
and  will  be  provided  with  a  direct-coupled  exciter. 

On  June  1st  last,  the  Union  Switch  and  Signal  Com- 
pany, who  are  the  sole  makers  of  the  Westinghouse 
Electro-Pneumatic  System  of  Signalling  in  America, 
had  in  course  of  erection  in  their  shops  fifteen  locking 
frames  with  a  total  of  519  levers.  As  the  principal 
of  signal  selection  is  carried  out  very  thoroughly  in 
the  States,  this  number  of  levers  may  be  taken  as 
equivalent  to  between  700  and  800  mechanical  levers. 

An  interesting  Admiralty  contract,  obtained  by  open 
tender,  is  being  carried  out  by  Messrs.  Graham,  Morton 
and  Co.,  of  Leeds  and  London,  in  connection  with  the 
electricity  supply  at  the  Royal  Dockyard,  Chatham. 
This  includes  the  supply,  delivery,  and  erection  of  a 
complete  coal-handling  plant,  with  coal  bunkers, 
stanchions,  girders,  flue,  uptakes,  coaling  cranes,  coal 
weighing  apparatus,  and  all  the  accessories  apper- 
taining thereto. 

The  Works  Committee  of  the  Metropolitan  Asylums 
Board  have  recommended  that  Messrs.  Meldrum  Bros., 
Ltd.,  of  Atlantic  WTorks,  City-road,  Man  Chester, 
instal  and  fix  mechanical  stokers  ( 1 )  in  connection  with 
four  boilers  at  the  Grove  Hospital,  (2)  in  connection 
with  four  boilers  at  the  Park  Hospital,  (3)  in  connection 
with  two  boilers  at  the  Northern  Hospital.  This  is  in 
addition" to  an  order  now  in  hand  for  another  of  their 
institutions  for  three  sets  of  stokers. 

The  9  ft.  fans  for  the  Preston  Corporation  cooling 
towers  have  been  constructed  by  Messrs.  Matthews 
and  Yates,  Ltd.,  of  Cyclone  Works,  Swinton,  Manchester, 
for  Messrs.  Donat  and  Co.,  of  Manchester.  Similar  fans 
have  also  been  supplied  by  this  firm  to  the  Klein  Engi- 
neering Company,  Ltd.,  for  Calcutta.  As  specialists  in 
refuse  removal,  they  are  carrying  out  a  large  order 
from  the  Brush  Electrical  Engineering  Company,  Ltd., 
Loughborough,  for  a  Cyclone  collecting  plant. 

The  Northampton  Institute  Day  students  closed 
a  successful  session  with  the  gathering  for  their  annual 
dinner  at  Anderton's  Hotel,  Fleet-street,  on  July  8th. 
Though  a  comparatively  new  engineering  college, 
it  is  the  earnest  hope  of  both  past  and  present  students 
that  their  future  record  may  be  such  as  to  place  the 
Northampton    Institute    on    a    level    with    the    older 


colleges.  The  following  members  of  the  staff  con- 
stituted the  guests  of  the  evening  :  Dr.  R.  M. 
Walmsley,  Dr.  C.  V.  Drysdale,  Messrs.  C.  E.  Larard, 
S.  Field  and  W.  E.  Curnock. 

A  large  party  of  the  Birmingham  Association  of 
Mechanical  Engineers  recently  inspected  the  works  of 
Messrs.  Thomas  Firth  and  Sons,  at  Sheffield.  The 
principal  interest  centred  in  the  crucible  steel  processes. 
A  visit  to  the  file  works  showed  that  whereas  five  years 
ago  these  tools  were  made  by  hand  they  are  now  produced 
in  enormous  quantities  by  machinery.  Messrs.  Firth  can 
show  that  although  watch  and  clock  making  is  a  pros- 
perous industry  in  the  hands  of  foreigners,  they  have  to 
go  to  Sheffield  for  steel  to  make  their  springs,  one  firm  in 
Switzerland  taking  no  less  than  150  tons  per  annum. 
After  lunch  Ihe  party  visited  the  gun  works. 

From  Messrs.  Longmans,  Green  and  Co.  we  have 
received  one  of  Professor  D.  A.  Low's  useful  celluloid 
diagram  measurers.  This  is  an  instrument  which  can 
be  employed  with  advantage  in  measuring  the  areas 
of  irregular  figures,  and  more  particularly  for  deter- 
mining the  mean  effective  pressure  from  indicator 
diagrams  from  steam,  gas,  and  other  engines.  We  are 
assured  that,  with  very  little  practice,  the  mean  effective 
pressure  can  be  determined  with  this  instrument 
almost  as  quickly  as  with  an  expensive  planimeter, 
and  with  sufficient  accuracy  for  all  practical  purposes. 
It  is  produced  for    is.,  with  instructions  complete. 

On  July  14th  a  number  of  members  of  the  Civil  and 
Mechanical  Engineers'  Society,  under  the  guidance  of 
Mr.  A.  S.  E.  Ackermann  (hon.  sec),  visited  the  new 
Government  Offices  in  Parliament-street,  Westminster, 
and  the  new  War  Office  buildings  in  Whitehall.  By  a 
coincidence  much  to  be  regretted,  Mr.  J.  M.  Brydon, 
the  architect  of  the  new  offices,  and  Mr.  W.  Young, 
who  designed  the  new  War  Office  building,  have  both 
died  since  the  inauguration  of  the  work.  The  superin- 
tending architect  in  the  first  case  is  Sir  Hy-  Turner, 
while  the  present  architects  of  the  War  Office  building 
are  Sir  John  Taylor  and  Mr.  Clyde  Young.  The 
Parliament-street  buildings  will  not  be  ready  for  occu- 
pation for  about  three  years.  Some  idea  of  their  size 
may  be  gained  from  the  fact  that  there  are  three- 
quarters  of  a  mile  of  corridors  on  each  floor,  and  over 
seven  miles  of  flues  in  the  walls.  The  War  Office  build- 
ings, which  are  more  advanced,  cover  about  3f  acres. 


COMING    EVENTS. 

August. 

6th. — North  of  England  Institute  of  Mining  and 
Mechanical  Engineers  :  Annual  Meeting  at  Newcastle- 
on-Tyne,  at  2  o'clock. — The  Mining  Institute  of  Scotland  : 
Excursion  to  Houldsworth  Pit,  Dalmellington. 
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WINDING     PLANTS    FOR    GREAT 

DEPTHS. 

'THE  following  extract  is  taken  from  Mr. 
A  Hans  C.  Behr's  paper  on  "  Winding 
Plants  for  Great  Depths,"  which  has  recently 
been  discussed  by  the  Institution  of  Mining  and 
Metallurgy  and  by  the  South  African  Association 
of  Engineers.* 

In  many  extensive  deep-level  mining  operations, 
thanks  to  modern  large-scale  methods,  the  present 
works  are  being  so  rapidly  exhausted  of  their  ore 
that,  in  order  to  be  able  to  continue  the  enterprise 
further,  developments  at  still  greater  depths  become 
necessary.  A  depth  of  nearly  5,000  ft.  has  already 
been  reached  in  the  Lake  Superior  copper  region,  and 
the  proposition  of  depths  exceeding  this  is  at  present 
being  seriously  considered. 

ALTERNATIVE     SCHEMES. 

The  chief  and  most  difficult  problem  with  increased 
depth  is  that  of  the  winding  plant.  A  number  of 
different  arrangements  have  been  proposed  as  a  solu- 
tion. Opinions  seem  mainly  divided  on  the  question  as 
to  whether  it  would  be  possible  or  economically  prefer- 
able to  raise  the  load  in  a  single  lift  from,  for  example, 
a  depth  of  6,000  or  even  8,000  ft.,  or  whether  it  might 
not  be  necessary  to  resort  to  winding  in  stages  with 
intermediate  dumping  and  loading  stations.  The  single 
lift  for  such  depths  necessitates  taper  ropes,  the  manu- 
facture of  which,  however,  presents  no  difficulty,  while 
the  wear  ought  reasonably  not  to  exceed  that  of 
ordinary  ropes  under  similar  conditions. 

For  great  depth,  however,  the  long  and  heavy  ropes 
necessitate  massive  conical  drums,  with  large  ratio 
of  end  diameters,  in  order  to  avoid  negative  moments 
near  the  end  of  the  trip.  The  load  of  ore  has  also 
to  be  increased,  in  order  to  maintain  the  output  from 
the  greater  depth,  without  exceeding  a  given  maximum 
speed  in  the  shaft  ;  while  large  moments  of  inertia 
make  it  necessary  to  greatly  extend  the  periods  of 
acceleration  and  retardation.  If  the  period  of  accelera- 
tion is  not  extended,  the  engines  for  a  single  lift  from 
a  great  depth  must  be  larger  to  correspond  with  the 
extra  acceleration  moment. 

The  Koepe  or  Whiting  systems  (which  use  sheaves 
instead  of  drums,  thus  driving  the  ropes  by  friction) 
though  having,  in  most  executed  examples,  with 
drums  of  insufficient  diameter,  a  comparatively  small 
moment  of  inertia,  are  not  well  adapted  for  great  depths 
in  a  single  lift,  because  they  cannot  employ  taper 
ropes.  The  tail-rope  which  they  require  is  also  objec- 
tionable in  most  cases. 

Stage  winding,  with  independent  winders  for  each 
stage,  obviously  requires  that  different  sections  of  the 
shaft  be  offset  from  each  other,  and  overlapping,  so 

*  Published  in  two  vols.,  with  full  discussion  and 
plates  by  E.  and  F.  N.  Spon,  "  The  Engineering  and 
Mining  Journal  "  (New  York),  and  by  the  Institution 
of  Mining  and  Metallurgy. 


that  the  skips  or  cages  of  two  consecutive  sections  can 
reach  relative  positions  suitable  for  transfer  of  the 
load  from  one  to  the  other. 

UNDERGROUND     WINDERS     REQUIRING     POWER 
TRANSMISSION. 

If  hauling  in  the  lower  stages  be  performed  by 
underground  winding  machinery,  this  probably  could 
not  well  be  operated  by  the  direct  use  of  steam  led 
from  the  surface,  or  derived  from  underground  boiler 
plant,  but  would  require  some  method  of  power  trans- 
mission, like  electricity  or  compressed  air,  the  latter 
with  reheating  arrangements,  so  as  not  to  be  too  waste- 
ful in  operation.  The  cost  of  either  of  these  two 
systems,  consisting  of  power-generating  plant  with 
boilers,  surface  and  underground  winders,  carrier  for 
transmission  medium,  and  underground  excavations, 
would  naturally  greatly  exceed  that  of  the  single-lift 
winder,  notwithstanding  that  the  latter  must  operate,  in 
order  to  maintain  the  same  capacity, with  a  much  greater 
load  than  that  used  with  stages.  In  additon  to  the 
double  number  of  attendants  required  for  the  winding 
plant  proper,  in  the  case  of  two  stages,  there  would 
be  the  extra  ones  needed  for  the  power-generating 
plant,  so  that  the  attendance  cost  would  be  almost 
trebled.  Some  reserve  to  the  power  plant  must  also 
be  provided,  since  the  chance  of  accident  to  the  latter, 
as  well  as  to  the  winders,  has  to  be  considered.  The 
transmission  losses  would  probably  be  heavy,  owing 
to  the  variable  demand  for  power.  If  a  number  of 
winders  could  be  operated  from  one  power  plant  in 
such  rotation  that  a  more  uniform  load  would  result 
on  the  power  plant,  then  the  latter  could  be  made 
smaller,  and  would  also,  owing  to  the  more  uniform 
load,  operate  more  economically.  In  this  case  the 
possible  economy  gained  might,  perhaps,  particularly 
where  fuel  or  other  source  of  power  is  very  costly,  be 
sufficient  to  overbalance  the  higher  interest,  deprecia- 
tion and  attendance  charges,  together  with  the  trans- 
mission losses  and  greater  risk  of  shut-downs,  and 
therefore  warrant  the  installation  of  such  a  plant. 
Considerable  uncertainty  prevails,  however,  as  to  the 
actual  steam  consumption  of  steam-winding  engines. 
The  writer  is  not  aware  of  any  published  reports  of 
reliable  tests.  Such  tests  would  be  very  desirable 
in  order  to  enable  proper  comparison  with  steam- 
driven  power  transmission  to  operate  winders.  At 
the  same  time,  it  should  be  borne  in  mind  that  fuel  is 
often  not  the  main  expense,  and  that  it  can  and  does 
sometimes  cost  more  to  get  great  economy  of  fuel  than 
the  cost  of  the  fuel  saved  through  it  amounts  to. 

JOSEF     HRABAK'S     SCHEME. 

For  winding  from  a  vertical  shaft  in  not  more  than 
two  stages,  Josef  Hrab;ik,  of  the  mines  at  Przibram,  in 
Bohemia,  as  far  back  as  1884,  proposed  a  plan  which 
consists  in  placing  the  winders  for  the  lower  stage 
also  at  the  surface  and  leading  the  rope  to  the  bottom, 
but  only  winding  to  the  point  where  the  upper  stage 
begins.  Winding  from  inclines  to  the  foot  of  a  vertical 
shaft  has  often  been  accomplished  in  this  manner  at 
much  earlier  dates,  and  the  system  may  therefore  be 
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said  to  have  undergone  the  test  of  actual  practice. 
Hrabak  again  presented  his  arguments  for  this  system 
at  the  Paris  Mining  Congress  in  1900.* 

RELATIVE     COST. 

Tapering  ropes  are  obviously  the  only  kind  to  be 
considered  for  the  lower  stage  with  engines  at  the 
surface.  Such  a  plant  would  be  cheaper  in  first  cost 
than  underground  winders  requiring  a  system  of  power 
transmission  to  operate  them.  The  attendance  cost 
would  also  be  less,  through  the  absence  of  the  power- 
generating  plants.  With  regard  to  the  possibly  lower 
steam-economy  of  even  high-class  steam  winders 
operating  not  intermittently  but  concurrently,  the 
same  remark  would  apply  as  in  the  case  of  the  single 
lift  winder,  though  not  to  the  same  extent.  The  two 
steam  winders  at  the  surface  might,  however,  as  men- 
tioned in  the  case  of  underground  winders  operated 
from  a  power-transmission  plant,  be  worked  in  such 
rotation  that  the  demand  on  the  boiler  plant  would  be 
much  more  uniform  than  when  operating  a  single 
winder,  so  that  a  smaller  boiler  capacity  might  suffice. 
The  single-stage  winder  would  considerably  lower  the 
steam  pressure  during  the  trips,  unless  the  boiler  plan 
were  proportionately  very  large  ;  while  even  for  short 
stops,  steam  would  probably  begin  to  blow  off  at  the 
safety-valves.  It  also  seems  probable  that,  even 
without  considering  a  reduction  in  size  of  boiler  capacity 
the  two-stage  winding-plant  on  this  plan  would  not  cost 
more  than  the  large  single  winder  if,  instead  of  con- 
tinuing the  shaft  compartments  for  the  lower  stage  up 
to  the  surface  as  proposed  by  Hrabak,  they  were 
arranged  as  for  underground  winders.  The  ropes  for 
the  lower  stage  could  then  be  led  down  and  guided  at 
the  side  of  the  upper  stage  compartment,  or  placed  in 
the  ladder  and  pump  compartment,  as  is  frequently 
done  in  winding  from  an  incline  starting  from  the 
foot  of  a  vertical  shaft.  With  such  an  arrangement 
diverting  sheaves  would  necessarily  have  to  be  used 
at  the  offset  between  the  two  stages. 

THE     TANDEM     SYSTEM. 

Another  system  of  stage  winding  with  drums  at 
the  surface  has  recently  been  proposed.  It  consists 
principally  in  attaching  the  rope  for  the  second  stage 
to  the  bottom  of  the  skip  or  cage  for  the  upper  one 
so  that  one  winder  only  is  needed  for  operating  both 
stages,  thus  requiring  no  more  engine-drivers  than  the 
single  lift.  For  want  of  a  conventional  designation, 
this  will  be  referred  to  in  the  present  article  as  the 
tandem  system.  Off-setting  the  sections  of  the  shaft 
for  the  upper  and  lower  stages  becomes  unnecessary 
with  this  arrangement  when  cages  are  used,  and  could 
also  be  avoided  with  self-dumping  skips,  if  proper 
trap-doors  be  arranged  to  be  automatically  operated 
by  the  upper  skip  when  it  reaches  its  loading  position , 
so  as  to  close  off  the  shaft  below  it  and  receive  the 
spill  incidental  to  loading.  If  such  trap-doors  be  made 
inclined,  the  spill  could  be  diverted  into  a  bin  arranged 
at  the  side  of  the  shaft.  The  spill  might  be  raised 
periodically  from  the  bin  by  a  small  bucket  and  winch 
to  the  loading  bin  directly  above,  as  is  done  in  other 
cases  where  skips  are  loaded  from  bins  in  shafts  or 
inclines. 

The  cost  of  the  winders  for  the  tandem  plant  would 
be  less  than  for  any  other  system  ;  but  there  are  other 
items  which  would  about  make  up  for  this  saving, 
and  there  will  no  doubt  be  inconveniences  in  operating 

*  Bulletin  de  la  SociHe  de  V Industrie  Minirale, 
Congres  International  des  Mines  et  de  la  Mitallurgie, 
Exposition  de  Paris  en  1900. 


by  this,  so  far  as  the  writer  knows,  untried  system. 
It  ought,  however,  to  be  applicable  with  advantage  in 
sonic   cases. 

Where  power  from  water  or  fuel  can  be  obtained 
by  transmission  from  a  distant  point  more  cheaply 
than  by  generating  it  on  the  spot,  such  provision  should 
be  utilised  ;  but  it  would  not,  even  in  this  case,  be 
necessary  to  transmit  the  power  to  underground 
winding  plants  for  a  second  stage.  It  would  doubtless 
be  better  to  keep  such  machinery  on  the  surface,  and 
operate  the  second  stage  by  leading  the  ropes  for  this 
to  the  winder  at  the  surface. 

Beyond  two  stages  it  will  probably  be  necessary  to 
resort  to  underground  winders  operated  by  electricity 
or  re-heated  compressed  air  ;  but  such  plants  would 
probably  be  small  compared  with  the  rest  of  the  wind- 
ing plant,  since  it  does  not  seem  likely  that  very 
much  greater  depth  than  can  be  controlled  by  two 
stages  will  be  reached  for  some  time  to  come.  This 
view  of  the  matter  was  also  taken  by  Hrab.ik  in  his 
paper  already  referred  to. 

The  questions  as  briefly  outlined  above  can,  however, 
only  be  decided  by  reference  to  conditions  governing 
each  case,  and  after  thorough  analysis  of  the  merits 
of  different  types  and  varieties  of  apparatus. 


THE    DESIGN    AND   TEST   OF   A 
MODERN     STEAM-POWER    PLANT. 

MR.  EDWARD  G.  HILLER,  of 
Manchester,  recently  gave  the  Institu- 
tion of  Mechanical  Engineers  some  interesting 
particulars  of  the  construction  and  test  of  a 
Modern  Factory  Steam  plant  which  has  been 
"  designed  with  the  object  of  obtaining  good 
commercial  economical  results." 

By  commercial  economical  results  is  meant,  that 
the  object  in  view  was  not  simply  to  obtain  an  engine 
which  would  use  the  smallest  number  of  pounds  of 
steam  per  indicated  horse-power  per  hour,  but  one 
which  would,  taking  account  of  the  capital,  mainten- 
ance, fuel,  water,  and  other  incidental  expenses, 
produce  the  power  required  on  the  flywheel  at  the 
lowest  total  cost  for  steam  plant. 

This  plant  has  now  been  running  for  about  twelve 
months  at  the  mills  of  theBessbrook  Spinning  Company 
Bessbrook,  Co.  Armagh  (see  illustration).  The  speci- 
fications and  general  design  of  the  plant  were  prepared 
by  the  Consultative  Branch  of  the  National  Boiler 
and  General  Insurance  Company  under  the  direction 
of  the  author,  and  the  supervision  of  the  construction 
of  the  engine  was  carried  out  by  the  staff  of  the 
company. 

The  alterations  at  the  Bessbrook  Mills  are  an 
interesting  example  of  the  advantage  of  converting 
a  group  of  old  mills,  driven  by  separate  and  inde- 
pendent steam-engines,  to  a  method  of  driving  from 
a  central  station  with  more  modern  and  economical 
plant. 

In  the  case  of  the  Bessbrook  Mills,  the  buildings 
formed  three  sides  of  a  quadrangle,  with  one  wing 
forming  an  extensive  weaving-shed  driven  previously 
by  a  separate  horizontal  cross  compound  tandem 
engine  with  horizontal  air-pump.  The  other  wing 
was  driven   by   bevel   gearing   from    the   main   block. 
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The  main  block  itself  consisted  of  two  mills  placed 
end  to  end  with  each  portion  driven  by  separate 
engine.  One  of  these  engines  was  an  old  pair  of 
beam  engines,  and  the  other  engines  were  a  pair  of 
double  tandem  compound  horizontal  engines.  The 
three  engines  drove  by  gearing,  there  being  altogether 
three  upright  shafts  and  three  sets  of  horizontal 
Mid   motion   shafts. 

The  most  suitable  site  for  the  new  engine  was  on 
the  side  of  the  mill  furthest  from  the  present  boiler- 
house,  and  consequently  an  exceptionally  long  steam- 
pipe  range  was  necessary.  Due  account  had  to  be  taken 
of  the  high  price  of  coal  at  Bessbrook  (which  may  be 
taken  approximately  at  16s.  per  ton),  the  necessity 
for  avoiding  breakdowns,  the  isolated  position  of  the 
mills  in  the  country,  and  their  distance  from  any 
large  engineering  centre,  where,  in  the  event  of  break- 
down, skilled  workmen  could  be  readily  obtained. 

It  was  decided  to  have  the  engines  of  ample  power 
in  order  to  allow  for  any  subsequent  extensions.  The 
engines  were  therefore  constructed  to  develop,  if 
necessary,  under  regular  work,  at  least  1,500  i.h.p. 
without  material  falling  off  in  economy. 

GENERAL     ARRANGEMENT     OF     PLANT. 

The  plant  consisted  of  the  following  : — 

Three  Lancashire  Boilers,  8  ft.  by  30  ft.,  at  160  lb.  ; 
two  boilers  being  required  for  the  load,  the  other 
being  a  spare. 

One  Green's  Fuel  Economiser,  224  pipes. 

Three  Musgrave  and  Dixon  Superheaters,  one  to 
each  boiler,  217  square  feet  heating  surface  each. 

10-in.  Main  Range  Steam-Pipes. 

4-in.  Feed  Ranges. 

One   Weir   Feed-Pump.     (Stand-by.) 

1,200-i.h.p.  Cross  Compound  Engine,  25-in.  and 
52-in.  cylinders  by  5-ft.  stroke,  working  at  65-  revo- 
lutions. 

The  feed-water  for  the  boilers  is  taken  from  the 
discharge  of  the  jet  condenser  ;  it  is  then  pumped 
into  the  economiser  and  passed  through  it  into  the 
boilers.  The  steam  passes  from  each  boiler  through 
the  superheater  in  the  down-take  Hue  at  the  back  of 
the  boiler,  and  thence  to  the  main  steam  range,  by 
which  it  reaches  the  engine. 

BOILERS 

The  three  boilers,  which  are  of  the  standard  Lanca- 
shire   type,    are    provided    with    the    usual     fittings. 


Two  of  the  boilers  are  sufficient  for  the  load,  The 
boilers  have  the  ordinary  furnace  fronts  and  are 
hand-fired.  1'oulton's  blocks  were  used  for  the 
setting.  The  tops  of  the  boilers  and  the  front 
plates  are  covered  with  magnesia  composition  ;  in 
addition,  the  boiler  fronts  are  protected  by  blue 
planished  steel  casings. 

The  principal  dimensions  of  the  boilers  are  as 
follows  : — 

Internal  diameter  inside  inner  rings,  8  ft. 
Internal  length,  30  ft. 

Internal  diameter  of  furnace  tubes,    3  ft.   2  in. 
Thickness  of  shell  plates  (mild  steel),  •$  in. 
Thickness   of   flue   tubes   (Adamson   flanged   seams, 

mild  steel),  ^  in.  (end  rings,  \}t  in.). 
Thickness  of  end  plates  mild  steel,  JJ  in. 
Diameter  of  junction  valves,  7  in. 
Diameter  of  feed  valve,  2\  in. 
Intended  safety-valve  load,  160  lb.  per  square  inch. 

SUPERHEATER8 

These  are  of  the  Musgrave  and  Dixon  type.  One 
is  placed  behind  each  boiler,  and  is  traversed  by  the 
flue  gases  immediately  on  leaving  the  furnace  tubes. 
Each  superheater  consists  of  35  \J  tubes  of  solid- 
drawn  steel,  arranged  in  parallel  ;  the  tubes  are  1^,  in. 
outside  diameter,  and  about  15  ft.  total  length.  The 
heating  surface  is  217  square  feet,  and  the  area  of 
passage  for  the  steam  is  equivalent  to  that  of  a  7f  in. 
diameter  pipe.  The  tube  plate  i^-in.  thick  is  made 
of  mild  steel,  while  the  top  box  is  of  cast  steel. 
Thermometer  pockets  are  arranged  before  and  after 
the  superheater. 

STEAM     PIPES. 

The  steam-pipe  range  is  of  mild  steel  and  10  in. 
diameter. 

The  total  length  of  the  10-in.  piping  is  about  145  ft., 
and  next  to  the  engine  there  is  about  10  ft.  of  9-in. 
diameter  piping.  A  drop  leg,  of  21  in.  internal 
diameter  and  4  ft.  6  in.  high,  is  fitted  immediately 
before  the  main  engine  stop-valve,  and  the  pipes 
are  arranged  with  a  fall  from  the  boilers  to  this  point. 
The  straight  lengths  are  lap-welded,  and  the  bends, 
tees,  and  elbows  are  of  cast  steel. 

(To  be  continued). 
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NOTABLE  PUBLICATIONS. 


"THE  NAVAL  POCKET-BOOK,  1904. 

By    Sir    W.    Laircl    Clowes.      W.    Thacker    and     Co. 
7s.  6d.  net. 

The  Naval  Pocket-Book,.  which  has  now  reached 
its  ninth  year  of  publication,  contains  a  considerably 
larger  number  of  pages  than  the  previous  issue. 
The  increase  in  size  is  synchronal  with  its  increase 
in  usefulness.  Under  the  direction  of  Sir  William 
Laird  Clowes,  who  now  resumes  the  active  editor- 
ship, a  number  of  new  features  have  been  introduced ; 
the  list  of  Dry  Docks  has  been  thoroughly  revised  and 
extended,  while  the  data  dealing  with  the  Navies  of 
the  World  has  been  brought  up-to-date.  Mr.  Allen 
H.  Burgoyne  (whose  paper  on  The  Future 
of  the  Submarine  was  dealt  with  in  last  month's 
Page's  Magazine)  contributes  an  important 
chapter  entitled,  "  The  Progress  of  the  Submarine 
Vessels."  The  year  1903,  he  remarks,  has  been 
remarkable  chiefly  for  the  way  in  which  the 
submarine  vessel  has  received  general  recognition 
as  a  valuable  naval  asset,  by  nearly  every  Power 
possessing  a  great  navy.  It  is  also  noticed  that, 
whereas  the  progress  of  submarines  in  both  France 
and  the  United  States  has  come  somewhat  to  a  stand- 
still— probably  to  allow  the  authorities  of  these  two 
countries  to  gain  as  much  knowledge  as  possible 
from  experiments  with  those  already  built  or  under 
construction — in  England,  Russia,  Germany  and 
Italy  the  numbers  of  this  type  of  vessel  are  being 
augmented  to  an  unprecedented  extent.  Amongst 
other  articles  worthy  of  special  attention,  may  be 
mentioned,  "Notes  on  Torpedoes,"  "  Personnel  of  the 
Leading  Navies,"  "  Plans  of  Ships,"  and  the  "Classi- 
fied and  Analytical  List  of  the  Navies  of  all  Nations." 


"RADIUM  AND  ALL  ABOUT  IT." 

By  S.  R.  Bottone.     Whittaker  and  Co.     is.  net. 

A  popular  account  of  the  circumstances  which  led  up 
to  the  discovery  and  extraction  of  radium,  including 
some  theoretical  considerations  on  radio-activity  and 
the  properties  of  Radium. 


" NOTES  ON  ALTERNATE  CURRENTS  FOR 
STUDENTS." 

By  Harold  H.  Simmons,  A.M.I.E.E.     Cassell  and  Co. 
is.  6d.  net. 

Students  of  electrical  engineering  will  find  this 
small  book  a  work  of  real  value  ;  it  contains  in  a 
condensed  form  the  lectures  delivered  by  the  author 
at  the  Finsbury  Technical  College,  to  which  the 
numerous  diagrams  will  prove  helpful  additions. 


"THE  MINERS  GUIDE 

To  the  Coal  Mines  Regulation  Acts  and  the  Law  of 
Employers  and  Workmen.  By  L.  A.  Atherley 
Jones,  K.C.,  M.B.,  and  Hugh  H.  L.  Bellot,  M.A.. 
B.C.L.     Methuen  and  Co.     2s.  6d. 

Although  specially  designed  for  miners  this  handy 
compendium  should  be  found  useful  to  all  classes  of 
workmen.  The  author's  object  has  been  to  compile 
a  digest  of  those  provisions  especially  affecting  the 
relations  of  employer  and  employed.  The  Truck 
Acts,  Weights  and  Measures  Acts,  and  the  Explosives 
in  Coal  Mines  Order  are  extensively  dealt  with,  while 
considerable  space  is  devoted  to  the  Employers' 
Liability  Act  and  Workmen's  Compensation  Acts. 
It  contains  the  most  recent  decisions  of  the  Courts, 
and  special  attention  is  given  to  the  Law  of  Conspiracy, 
and  those  affecting  Trade  Unions,  which  should  be 
found  useful  in  indicating  to  members  of  Trade 
Unions  the  measure  of  their  responsibilities  and  that 
of  their  officers  in  trade  disputes.  A  table  of  cases 
and  a  good  index  further  enhance  the  value  of  this 
useful  book. 


GASWORKS." 


Their  Construction  and  Arrangement,  and  the 
Manufacture  and  Distribution  of  Coal  Gas. 
Originally  written  by  Samuel  Hughes,  C.E.  Ninth 
Edition,  revised,  with  Notices  of  Recent  Improve- 
ments, by  Henry  O'Connor,  A.M. Inst. C.E. 
Crosby  Lockwood.     6s. 

In  bringing  this  well-known  work  up  to  date,  Mr. 
Henry  O'Connor,  the  author  of  "  The  Gas  Engineer's 
Pocket  Book,"  adopts  the  point  of  view  of  the  student 
and  the  manager  of  small  works.  He  takes  a  wide 
survey  of  all  the  recent  processes  used  in  gas  manu- 
facture, including  Mond  gas,  Acetylene,  and  Car- 
buretted  Water  Gas,  Coke  Conveying  and  Elevating, 
Regenerative  Settings,  and  Benzol  Carburetting,  to 
which  is  added  a  description  of  the  apparatus  which 
has  been  improved  and  more  generally  adopted  during 
recent  years.  Discussing  some  of  the  improvements 
lately  introduced  in  the  construction  of  street  lamps, 
the  author  thinks  that  the  great  advances  made 
in  the  design  of  our  gas  establishments,  public 
buildings,  and  streets,  demand  an  improved  appear- 
ance in  the  lanterns,  brackets  and  columns  in  our 
thoroughfares,  which  would  undoubtedly  contribute 
to  further  the  progress  of  gas  lighting. 

Throughout  the  book  we  find  evidence  of  sound 
practical  experience  and  the  editor  is  to  be  congratulated 
on  the  general  excellence  of  his  work,  which  is  greatly 
elucidated  by  the  many  diagrams  and  folding  illus- 
trations. 
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June. 

22nd. — Serious  fire  in  the  Salisbury  Mine,  Johannes- 
burg.—It  is  announced  that  the  Royal  Indian  Engineer- 
ing College  at  Cooper's  Hill  will  be  closed  at  the  end  of 
the  Session  1905-6.— The  first  batch  of  Chinese  labourers 
arrive  at  the  Rand. — The  first  through  passenger  train  to 
the  Zambesi  Victoria  Falls  leaves  Capetown. 

23rd. — A  new  commercial  treaty  between  Belgium 
and  Holland  is  signed  at  the  Belgian  Ministry  for  Foreign 
Affairs. — Official  confirmation  of  a  commercial  treaty 
between  Germany  and  Belgium. 

24th. — Lord  Lilford  opens  a  new  foundry  at  the 
Irthlingborough  Iron  Works. — Sir  J.  Lister  Kaye  secures 
the  definite  ratification  of  an  iron  mines  concession  in 
Ngan-whei,  China. 

25th. — Opening  of  the  Leek  and  Manifold  Railway. — 
Major-General  Hutchinson,  C.B.,  inspects  the  new  line 
and  dockyard  at  Dover,  which  are  to  be  used  in  con. 
nection  with  ocean  liners  making  Dover  a  port  of  call. — 
Opening  of  the  Colliery  Exhibition. 

27th. — His  Majesty  the  King  and  Emperor  William 
visit  the  Germania  dockyard.— Opening  of  Sheffield's 
new  generating  station. 

28th. — The  wreck  of  the  Danish  emigrant  ship  Norge, 
on  Rockall,  in  the  North  Atlantic,  entails  the  loss  of 
several  hundred  lives. — The  Institution  of  Electrical 
Engineers  holds  its  Annual  Conversazione. 

29th. — Annual  Convention  of  the  Incorporated  Muni- 
cipal Electrical  Association  opens  at  Derby. 

30th. — Electric  traction  is  brought  into  force  on 
thirty-seven  miles  of  North-Eastern  Railway  in  the 
neighbourhood  of  Newcastle. — Opening  of  the  Harrow 
and  Uxbridge  Railway. — An  agreement  has  been  signed 
by  which  the  De  Forest  Wireless  Telegraph  Syndicate 
acquires  all  the  Maskelyne  wireless  patents. — The  revenue 
of  New  South  Wales  for  the  past  financial  year  was 
£11,453,744,  as  compared  with  £11,532,230  in  1902-1903. 
— The  revenue  of  Victoria  for  the  past  financial  year 
amounted  to  £7, 310,366,  showing  an  increase  of  £341,401. 
— The  revenue  of  South  Australia  for  the  past  financial 
year  amounted  to  £2,510,783,  showing  an  increase  of 
£27,863. 


July 

1st- — The  new  ocean  pier  at  Dover  used  for  the  first 
time  for  transatlantic  traffic. — Opening  of  a  motor  service 
by  the  London  and  South-Western  Railway  Company'on 
the  Alton  and  Basingstoke  line. 

2nd. — The  Queensland  Treasury  returns  show  that  the 
revenue  for  the  financial  year  amounts  to  £3,583,000,  as 
compared  with  £3,526,500  in  the  previous  year. — The 
Times  reports  that  the  Great  Northern  Railway  of  Canada 
fails  to  pay  the  interest  on  the  bonds  due  yesterday. — The 
Court  orders  a  foreclosure  sale  of  the  properties  of  the 
United  States  Shipbuilding  Company. 

4th. — Dr.  Barton  meets  with  a  serious  accident  while 
superintending  the  inflation  of  his  balloon. — A  House  of 
Lords  Committee  meets  to  consider  the  bill  promoted 
by  the  L.C.C.  to  authorise  the  provision  of  a  service  of 
passenger  steam-boats  on  the  Thames. 

6th. — Sir  John  Wolfe-Barry  distributes  the  students' 
awards  at  King's  College. 

7th. — Lord  Windsor  opens  the  new  waterworks  at 
Uppington. 

8th. — The  superintending  civil  engineer  of  the  new 
dockyard  at  Gibraltar  begins  letting  water  into  King 
Edward's  dock. 

12th.— A  trial  takes  place  on  the  Thames  of  a  first-class 
torpedo-boat  fitted  with  a  combined  system  of  steam 
turbine  and  ordinary  reciprocating  engine. — M.  Cambon, 
the  French  Ambassador,  lays  the  final  stone  of  the  new 
pier  and  harbour  works  at  Folkestone. 

13th.— Launch  of  the  new  Cunarder  Caronia,  at 
Clydebank,  Glasgow. — Launch  at  Dumbarton  of  the  steel 
turbine  steamer  Ghasa. 

14th. — Princess  Henry  of  Battenberg  visits  Bristol 
and  Portishead  to  lay  the  foundation  stone  of  a  National 
Nautical  School. — Death  of  Ex- President  Kruger. 

15th. — The  North-Eastern  Railway  Company  an- 
nounce that  the  new  entrance  to  their  dock  at  Middles- 
brough is  now  available  for  vessels  of  60  ft.  beam. 
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NEW  CATALOGUES  AND  TRADE   PUBLICATIONS. 


The  A.  B.  P.  Accumulator  Company,  Ltd.,  of  Stockton- 
on-Tees,  send  us  a  handy  list  of  A.  B.  P.  accumu- 
lators for  1904. 

Heathman  and  Co.,  of  Parson's  Green,  S.W.,  forward 
a  fully  illustrated  catalogue  of  their  patent  Tele- 
scopic Scaffold  Towers. 

Fairbanks.  Morse  and  Co.— Catalogue  No.  8oa,  is  an 
attractively  illustrated  list  of  vertical  gas,  gasoline, 
kerosene  and  distillate  engines,  of  2,  3,  4  and  6 
horse -power. 

Abner  Doble  Company,  San  Francisco. — An  illustrated 
pamphlet  describing  work  executed  by  the  firm 
in  connection  with  the  installation-  of  Tangential 
Ellipsoidal  Water- Wheels. 

J.  H.  Sankey  and  Son,  Ltd.,  of  Essex  Wharf,  Canning 
Town,  E.,  forward  an  attractive  catalogue,  printed 
in  various  colours,  and  comprising  bricks,  cements, 
etc.,  fireclay  goods  and  sanitary  appliances.  It 
includes  a  very  artistic  reproduction  in  colours 
of  specimen  floor  tiles,  dadoes,  and  glazed  bricks. 

George  Hattersley  and  Sons,  Ltd.,  Keighley. — We 
are  advised  by  this  firm  that  they  have  pur- 
chased the  sole  European  patent-rights  of  the 
"Phillip's"  Automatic  Self- Adjusting  Friction 
Clutch.  The  clutch  is  fully  described  and  illustrated 
in  a  16-page  pamphlet,  which  can  be  obtained 
from  the  firm  on  application. 

Edward  G.  Herbert,  Ltd.,  forward  a  new  catalogue 
of  metal  sawing  machines,  machine  tool  accessories, 
cramps,  packings,  angle  plates,  etc.,  which  should 
be  obtained  and  filed  for  reference.  The  firm 
notify  us  that  owing  to  the  rapid  growth  of  business 
they  have  removed  from  Cornbrook  Park  Works 
to  larger  premises  at  Rosamond  Street  East,  Man- 
chester. 

United  States  Metallic  Packing  Company,  Ltd.,  of 
Soho  Works,  Bradford,  have  issued  a  booklet 
of  140  pages,  describing  the  salient  features  of  the 
United  States  Metallic  Packings  (of  which  we 
understand  160,000  have  been  supplied  to  firms 
in  all  parts  of  the  world),  and  giving  the  names  of 
firms  throughout  the  United  Kingdom  who  are 
using  this  packing. 

W.  and  T.  Avery,  Ltd..  Soho  Foundry,  Birmingham. — 
List  No.  51  has  numerous  illustrations  and  deals 
with  weighbridges  for  wagons,  carts,  railway  trucks, 
locomotives,  etc. 

We  have  also  received  Section  No.  24,  Dairy  Scales, 
and  List  No.  37,  dealing  with  Avery's  Triple 
Recording  Weighing  Machine,  by  which  the  weight 
can  be  taken  and  a  permanent  record  printed  on 
tickets  in  three  different  standards.  The  new 
patent  is  extremely  simple  and  should  meet  a  long- 
felt  want. 

W.  H.  Bailey  and  Co.,  Ltd.,  Albion  Works,  Salford, 
Manchester. — A  complete  catalogue  of  Foster's 
Patent  Pressure  Reducing  Valves  and  Pump- 
Governors.  This  is  a  large  quarto  catalogue  with  a 
striking  cover  printed  in  black  and  white.  It  is 
claimed  that  the  "  Foster,"  is  the  only  valve  by 
the  use  of  which  such  a  saving  in  first  cost  and 
wear  and  tear  can  be  effected,  as  by  reason  of  its 
compensating  spring  toggles,  it  is  the  only  spring- 
controlled  valve  which  can  open  full-bore  and  work 
without  wire-drawing. 


S.  Howes  Co.  (L.  E.  Barbeau),  64,  Mark  Lane,  E.C. — 
From  this  company  we  have  received  a  compact 
and  freely  illustrated  list  of  turbines,  water  wheels, 
motors  and  pel  ton  wheels,  "  Little  Giant  "  turbine 
governors,  steel  plate  fans  and  heaters,  "  Eureka  " 
grain  and  seed  cleaning  machinery,  maize  deger- 
minating,  flaking  and  cleaning  machinery,  coffee 
and  rice  cleaning,  hulling,  pulping,  and  drying 
machinery,  flour  mill  machinery  and  supplies, 
grinding  mill  and  dust  collectors.  The  opening 
pages  are  devoted  to  a  description  of  the  "  Little 
Giant  "  turbines.  For  these  it  is  claimed  that 
they  are  by  far  the  most  practical  and  efficient  motors 
for  the  utilisation  of  water  power. 

The  Unbreakable  Pulley  and  Mill  Gearing  Company, 
Ltd.,  of  West  Gorton,  Manchester,  have  issued 
an  instructive  collection  of  notes  on  various 
methods  of  power  transmission  in  works  and 
factories.  As  the  firm  point  out,  the  difficulty  lies 
in  determining  to  what  extent  each  system  should 
be  utilised.  This  pamphlet  enumeratesand  discusses 
the  different  factors  which  have  to  be  considered 
and  indicates  that  the  decision  in  any  given  case 
should  be  based  on  the  whole  result,  and  not  upon 
some  striking  apparent  advantage  obtainable  in 
some  one  direction.  It  is  remarked  that  caution  and 
careful  consideration  are  especially  needed  in  regard 
to  "  the  seductive  claims  of  electricity." 

Horsfall  Destructor  Company,  Ltd.,  Lord  Street 
Works,  Leeds. — "  Destructor  Details.  The  Latest 
Improvements  and  How  they  are  Obtained  "  is 
the  title  of  a  neat  little  pamphlet  which  has  just 
been  issued  by  this  firm.  The  pamphlet  owes  its 
interesting  character  chiefly  to  the  very  numerous 
half-tone  illustrations,  all  of  which  are  admirably 
done. 

In  a  pamphlet  received  from  the  same  firm,  containing 
many  excellent  plans  and  diagrams,  M.  J.  Leurs, 
Alderman  of  Public  Works  of  the  City  of  Brussels, 
describes  the  new  Horsfall  Destructor  plant  erected 
in  that  city.  The  pamphlet  is  of  especial  interest 
to  municipal  engineers  and  town  councillors.  We 
gather  that  the  civic  authorities  of  Brussels,  in 
installing  the  Horsfall  system,  were  impressed 
with  the  excellent  record  it  had  already  secured 
at  Hamburg. 

The  British  Westinghouse  Electric  and  Manufacturing 
Company,  Ltd.,  Norfolk  Street,  Strand,  in  connec- 
tion with  the  recent  Colliery  Exhibition,  have 
issued  a  finely  illustrated  pamphlet  entitled 
"  Electricity  in  British  Collieries."  There  are 
many  illustrations  of  various  plants  in  which  West- 
inghouse  machinery  is  installed,  and  not  the  least 
interesting  section  of  the  pamphlet  is  a  table  on 
page  11,  giving  some  financial  results  of  electrical 
working  in  collieries. 

We  have  also  received  circular  B  1070,  describing 
and  illustrating  Polyhpase  Induction  Motors,  Types 
"  C  "  and  "  CB  "  for  constant  speed. 

The  same  firm  send  us  a  copy  of  a  compact  diary 
which  they  have  issued  in  connection  with  the 
St.  Louis  Exposition.  This  affords  space  for  data 
from  the  1st  of  June  to  the  end  of  November,  and 
includes  a  quantity  of  useful  tabulated  information. 
This  will  help  visitors  to  find  their  way  about  St. 
Louis,  and  will  also  enable  them  to  obtain  a  com- 
prehensive view  of  the  Westinghouse  exhibits. 
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Miscellaneous 
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"'I  dill"      „  III 


'Multiple  Switch! 


Starter 


FOR 


Large 
Horse  Powers 

LEAFLET    P.M.     IO.G. 

Sturtevant  Engineering  Co.,  Ltd. 


HADFIELD'S  c^^  LAY-OUTS 

...    OF    EVERY    SIZE    AND     DESCRIPTION     ... 

HADFIELD'S  PATENT  MANGANESE  STEEL 

IS    THE    BEST    MATERIAL    FOR 

TRAMWAY  TRACK 


TRAMWAY  POINTS  &  CROSSINGS 


TRAMWAY  WHEELS  &  AXLES 


TIE-BARS,  Etc.,  Etc. 

HADFIELD'S  s^^^sse  SHEFFIELD. 
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John  Fowler  &  Co. 


(LEEDS)  LIMITED 


Electrical    and    General 
Engineers. 


Steam  Plough  WorKs  : 

LEEDS. 


Fowler's  Road  Locomotive.  Designed  for  all  hinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving. 
Three  sizes  of  this  Engine  are  standardized,  and  employed 
approximately  for  20,  30,  and  40  ton  loads.  A  special  heavy 
Engine  is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  "  Lion  "  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  who  employed  a  number  of  them 
in  the  South  African  Campaign. 


5" 


»ljitaM 


if 


Engines 
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ALLIS-CHALMERS   Co 


General  Offices: — 

CHICAGO,  U.S.A. 


SOLE    BUILDERS    OF- 

Reynoltls'  Engines  for  Power  Plants, 
Rolling  Mills,   Blowing  Engines,   etc. 


General    European    Headquarters : — 

SALISBURY  HOUSE,  FINSBURY  CIRCUS.  LONDON,  E.C. 

[WRITE    FOR     CATALOGUES. 


-j 
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Locomotives,  &c. 


>-* — .in  - . 


The 


a 


MclNNES  DOBBIE 

(Latest  form  of  our  "  Mclnnes") 

patent  Indicators 


-  -  for  -  - 

HIGH    «S    LOW 
SPEEDS. 

Tn  two  types:— 
External  Spring 

and •  •  - 

Enclosed  Spring 

Each  made  in  several 
Forms  and  Sizes. 


DESIQN 
NO.  2 

INSTRUMENT, 


External 
Pressure  Spring,  Type. 


a 


SPECIAL  INDICATORS 
€s  Explosion  Recorders 
for  Gas  6  Motor  Engines, 
etc. 


Sole 
Makers 


DOBBIE  MclNNES,  LD. 

(T.  S.  Mclnnes  &  Co.,  Ltd.,  &  Alex.  Dobbie  &  Son,  Ltd.,  Amgd.), 
INDICATOR     MAKERS     TO      THE     ADMIRALTY, 

45,  Bothwell  Street,  GLASGOW, 

&  at  GreenocK,  South  Shields,  «S  London. 


THE  HUNSLET  ENGINE  CO. 

LEEDS.  LTD- 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 


Designs  and  Specifications  Supplied 
or  Worked  to. 


Telegrams  :  "  Engine,  Leeds. 


Telephone:  528. 


Baldwin  Locomotive  Works. 

Burnham,  Williams  &  Co.    Philadelphia,  Pa.,  U.S.A. 


Code  Address :    "BALDWIN,    Philadelphia." 
General  Agents:    Messrs.  Sanders  &  Co.,  110,  Cannon  St.,  London,  E.C. 


Broad  and  Marrow  Gauge  LOCOMOTIVES. 

ELECTRIC    LOCOMOTIVES   with  Westinghouse 

Motors.     TRUCKS  for  ELECTRIC  CARS. 

Mine,  Furnace,  and  Industrial  Locomotives. 

Operated  by  Steam,  Compressed  Air,  &  Electricity. 


Boilers,  &c. 


BABCOCK  &  WILCOX  Ltd., 

Patent  Water=Tube  Boilers. 


Engineers  and 
Manufacturers  of 


OVER  4,500,000   H.P.   IN   USE   IN  ALL  INDUSTRIES. 

The  only  Water-Tube  Boiler  which  gained  the  GRAND  PRJX 

(Highest  Award)  at  the  Paris  International  Exhibition,    1900. 


Complete  Installations  of  Steam 

Piping  and  Boiler  House  Plants. 


ALSO 


WATER-TUBE  MARINE  BOILERS. 


ESTIMATES    AND   PLANS    ON   APPLICATION. 


Babcock  &  Wilcox  Boiler,  fitted  with  Superheater. 


Head  Offices  — 

LONDON :  Oriel  House,  Farringdon  St., 
E.C. ;  and  Branches. 


A  valuable  treatise  on  "  Steam  "  and  "  Ac- 
cessories "  Catalogue  free  on  application, 
to  Engineers  and  Steam  Users. 


works:   RENFREW,  Scotland. 


J.  P.  Hall  &  Sons, 


Ltd. 


ENGINEERS, 

PETERBOROUGH. 

We  make  a  SPECIAL  Compound 
Direct  Acting  Slow  Running 

Boiler  Feed 
Pump 

ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Steam.. 
Thjs  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  increases. 

AN     IDEAL     PUMP     FOR     GENERAL 
BOILER    FEEDING    PURPOSES. 

Apply  for  Particulars. 


LEEDS  CITY  BOILER  WORKS 

(Established  1862.) 
a    a    ON    ADMIRALTY    LIST,     a    a 


MAKERS  OF 


High-Class 
BOILERS 

To  stand  any  test  or 
pass  any  inspection. 

MADE   BY  THE 

LATEST  IMPROVED 
MACHINERY. 


VERTICAL    BOILERS 

Always  in   Stock  and  in  Progress.  ■ 

SPECIALITY.— Boilers    fitted    with    Deighton's    Patent    Corrugated 

Flues  give  20  per  cent,  increased  heating  surface  over  ordinary  flues. 

Contractors   for  Roofs  and  all  kinds  of  Structural  Iron  and 

Steel  Work. 
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@MHEDI]?  Conveying  Machinery 


•I. .       a, 


GRAHAM 


&  Co.,  Ltd, 


WORKS  AND  HEAD  OFFICE. 


LEEDS. 


Complete  Coal  Conveying  Plant  made  and  erected   by  us  for  handling  Coal  at  the 

rate  of  50  tons  per  hour. 

Makers  and  Erectors  of  all  Glasses  of 


CONVEYING  PLANTS 


SCREENING  and  WASHING    PLANTS 
COAL  HANDLING  PLANTS,  etc. 


LONDON  OFFICE:    LENNOX    HOUSE,    NORFOLK   STREET,    STRAND,   W  C. 
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Rolling  Stock,  &c. 


G  G 

G 

G 

G 


G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


W.  R.  Renshaw  &  Co.,  § 


Manufacturers  of 


Limited, 


RAILWAY  WAGONS, 

WHEELS  &  AXLES, 

AND    IRONWORK, 

ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 
RIVETED    GIRDERS   AND 
PIPES. 


Phoenix  Works, 

STOKE-ON-TRENT,  g 

G 


London  Office: 

46,  KING  WILLIAM 
STREET,  E.C. 


G 
G 
G 
G 


G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 


F.  A.  KEEP,  JUXON  &  Co 


ETTED  Work 


OF   EVERY    DESCRIPTION. 


TANKS 


FOR 


TRANSPORT 
SERVICE. 


MISCELLANEOUS 
IRON-PLATE   and 
CONSTRUCTIONAL 
IRONWORK. 


T  orward  \yf  orks. 

BARN    STREET, 

BIRMINGHAM. 

National  Telephone  :  S779. 

Telegrams :  "  Structures,  Birmingham. " 


— ^ — " — susr 

mmmf 


Pumps,  &c. 


wWrifc        '  i.  "i 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
♦♦♦♦♦♦•♦•♦♦♦♦♦♦; 


Turbine 

Pumps 


FOR    HIGH    LIFTS,    ++* 

♦♦♦ 

and  any  Capacity.  t  Y  t 

♦♦♦ 

Unprecedented  efficiency  up      AAA 

to  80  per  cent.  +++ 


♦ft    MATHER  <S  PLATT,  Ltd.,  ♦♦♦ 

♦♦♦....■■■■■■  SALFORD   IRON  WORKS, 

tttttftttttttU  MANCHESTER 


S.  HOWES  Co. 

Manufacturers   of 

"LITTLE  GIANT''  TURBINES 

Pelton      Wheels,      Water      Motors       and 
Water  Wheels. 
Centrifugal  and   Steam   Pumps. 
"  Eureha "   Exhausters,   Blowers,   Fans,  and 

Heaters. 
Portable  and   Stationary   Forges. 
Hand  and   Power   Drills. 

Grain   Scales    and  Weighing   Machines. 
Grinding        Mills,       Disintegrators       and 
Crushers. 


160  Page  Turbine  Catalogue  sent  free  upon  application. 


Head  Offices  and  Show-rooms: — 

64,  MARK  LANE,  LONDON,  England. 

Government   Contractors. 


K6 


TANGYES 

STEAM   PUMPS 


FOR    ALL.    DUTIES. 

'SPECIAL"      DUPLEX 
FLY-WHEEL     <Scc, 


Centrifugal   Pumps,    Treble  -  Ram    Pumps,   etc. 

Electrically  Driven  Pumps 


14  x  8  x  12  in.  "Special"  Pump. 


A     SPECIALTY. 


T  A   IW  PYF  Q  CORNWALL    WORKS, 

IMIMl^T  CO       Birmingham. 

BRANCHES    AT  LIMITED  ^ 

London,   Newcastle,    Manchester,   Glasgow,   Cardiff,    Rotterdam,    Bilbao,  Johannesburg. 
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Pumps 


PUMPS 


FOR  CHEMICAL  WORKS. 
FOR  8YRJJPS  (Hot  or  Cold) 
FOR  tyOLASSES. 
FOR  VISCID  LIQUIDS. 
FOR  WORT  (in  Breweries). 
FOR  YEAST. 
FOR  MILK. 

FOR  AMMONIA   SOLUTIONS. 
FOR  BR.INE  CIRCULATION. 
IJSI  FREEZING  MACHINES, 
&c,  &c,  &c. 


Positive  Rotary  Pumps 


SIMPLE. 
COMPACT. 

Adjustable  for  Wear. 


Handles    Syrup,  Gas    Liquor, 
and  Viscid  Liquids  perfectly. 

Suitable  for  all  purposes  where 

an  efficient  and  reliable  pump 

is  required. 


For  further  Particulars  apply— 

POSITIVE  ROTARY  PUMPS,  Ltd., 

23,  NORTHUMBERLAND    AVENUE, 

London,  W.C. 


u 


Condensing  Plant 


The  Mirrlees-Watson  Co., 


GLASGOW,    SCOTLAND. 


LIMITED, 


CONDENSING    PLANT  FOR 
HIGH    VACUUM. 


LONDON    OFFICE: 

158,    Greshnm   House, 
Old  Broad  Street,   E.G. 


Valves 


-  in      "' 


Steam  j>  Water  Valves 


This  illustration  shows  how  our  STANDARD  VALVES,  which  are  made  in  lots  up  to 
several  hundreds  of  a  size,  can   be  adapted  to  special  circumstances. 


QUALITY. — Being  large  manufacturers,  our  Valve  Shop  is  but  part  of 
our  business.  We  make  from  50  to  65  Engines  and  Air  Compressors 
each  month,  and  all  the  experience  gained  there  is  constantly  applied 
to  our  valve  designs.  Our  valves  are  made  of  the  best  materials  in 
the  most  modern  way,  on  the  interchangeable  plan,  to  be  the  best 
of  their  respective  classes. 

DELIVERIES. — As  our  output  of  valves  is  measured  by  thousands  of 
tons,  we  are  able  to  keep  a  large  stock,  and  can  ship  large  or 
small  lots  quite   promptly. 

CATALOGUES. — Our  Catalogue  22  S  of  Steam  Valves  gives  prices, 
weights,  dimensions,  photographs,  and  drawings  of  over  1,000  patterns 
and    sizes  of  valves.       It   contains   in   its    168   pages  much   information 

invaluable  to  Engineers,  and  is  sent  free  of  cost  to   responsible  inquirers. 


Alley  «s  MacLellan,  U 

Sentinel  Works,  Polmadie,  GLASGOW. 


TD. 
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Valves,  &c. 


Winn's  Reliable  Gauge  Glass  Protectors 


SPECIALLY     SUITABLE    FOR 
LOCOMOTIVES. 

ATTACHED    IN    A    MOMENT. 

PLATE   GLASSES  INSTANTLY  REMOVABLE 
BY   THUMB   CLIPS. 

CAN  BE  ATTACHED  TO  EXISTING    GAUGES. 

SEND     FOR     CATALOGUE 
OF     BOILER     FITTINGS. 


CHARLES  WINN  &  C°-  Engineers,  Birmingham. 


W.H.WILLCOX<SCo.,Ltd.    • 


23,  34  and  36,  SouthwarK  Street,  LONDON. 

PENBERTHY   PATENT    INJECTOR 


Acknowledged  the  best  for  Traction 
Engines,  &c. 


For  ALL  Boilers. 

OVER    250,000    IN    USE. 

HANDLES    HOT    WATER.  Will  Deliver  at  Boiling  Point. 

WorKs  on  High  and  Low  Pressures. 
AUTOMATIC  and   RESTARTING.  Lifts  up  to  22  ft. 

IN     3     STYLES     AND     16    DIFFERENT     SIZES. 


<§ 


J.BJreasure&C0- 

Excelsior  Fire- Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA  RUBBER     WASHERS, 

Yauxhall  Road,  Liverpool. 


jr^  f^   r^  MAKERS 

TH 
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PATENT    UNIVERSAL 

HYDRAULIC  VALVE 


MSSS 
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Bennis  Stokers 


,,      l. -JlL. 


in  in 


BENNIS    STOKERS,    CONVEYING    AND    ELEVATING    PLANT,    ON    CORNISH,     LANCASHIRE, 

AND    WATER-TUBE    BOILERS. 


m ■ 


—  - 
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H^@M11EIE]J  Gas-Producing  Plant 


ECONOMY. 


GAS 


as  a  Motive  Power  has  no  interest 
for  the  ordinary  commercial  man 
unless  it  effects  a  considerable  saving. 
We  venture  to  suggest  that  no 
subject  is  of  greater  interest  to  the 
Manager  of  any  Works  where 
HEAT  or  POWER  is  required  than 
the  economy  we  have  been  able  to 
secure,  after  very  exhaustive  and 
costly  experiments,  under  our  com- 
bined DUFF  &  WHITFIELD 
PATENTS,  in  the  production  of  a 
CHEAP  COMMERCIAL  GAS 
from  Bituminous  or  Anthracite  Coals 
or  Coke.  If  you  are  interested  send 
for  particulars. 

W.    F.    MASON,  Limited, 

ENGINEERS, 

MANCHESTER. 
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Furnaces 


POETTER   &   CO., 


Telegraphic  Address: 

"Mallmann,  London.' 
Telephone  Number  : 
5338  Westminster. 


Civil  Engineers  and  Contractors, 

116,    VICTORIA    STREET,   WESTMINSTER,    S.W. 

Sole   Representative        =        P.    J.    MALLMANN,    M.A.,   C.E. 


New  Continuous  Re-heating  Furnace 

of  American  Type,  with  our  own  Improvements. 


No  Smoke  Development  with  our  Air  Heating  Apparatus,  using  gas  or   half 
gas,  or  with  direct  firing. 

Regenerative  and  recuperative  system. 

Output  30  to  200  tons  per  day  of  twelve  hours. 
Superior  to  the  Furnaces  now  in  use. 

One  Furnace  can  replace  two  to  three  Furnaces  of  the  usual  construction. 
Economy  of  Fuel :  50  per  cent. 
Great  Reduction  of  Waste. 

Fifty  to  Seventy  per  cent,  reduction  in  cost  of  labour. 
Working"  of  Furnace  exceedingly  easy. 
Repairing"   work  reduced  to  a  minimum. 
Initial  Cost  of  laying  down  Plant  very  moderate. 

Applicable  for  re-heating  ingots  and  half-finished  material  of  all  dimensions. 
Results    obtained   by    the   trial   working    of   our   new    Continuous  Re-heating 
Furnace  in  a  Plate  Rolling  Mill  for  several  months : — 

Output  in  twelve  hours         ...         ...         ...          ...         105  tons. 

Waste     4  per  cent. 

Consumption  of  Fuel  per  day:— 

Without  night  coal 9  tons  (9,000  kilos). 

Including  night  coal 102  tons  (10,200  kilos). 

Furnace    hands    required,    including   handling   cold   and  removing  heated 
blocks  : — 

per  day 

per  night  ... 

Coal  Slack  of  Gas  Coal  used  for  firing. 


The     Furnaces    are    supplied     ready    to    be    started. 


Correspondence    Invited.      Estimates    on    Application. 
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Destructors 


HORSFALL  DESTRUCTORS 
HAVE    BEEN    ADOPTED    IN 
EVERY    TOWN   SHOWN   ON 
THIS    MAP-WE    CAN    SHOW 

NEW    PLANTS   WITH 
EVERY    MODERN 
IMPROVEMENT    AND 
OLD    PLANTS    IN 
GOOD  ORDER  AFTER 

15  YEARS' 


SERVICE 


To  Bfnjssci.s 


-The    Horsfall    Destructor   Company    Limited — 


-Armley-       LEEDS 


— Telegrams  :"  Destructor    Leeds' 


-Telephone  2006  ©entral- 


— ©odes:    ABC  (5th   Edition)  and  Lieber's  Standard- 
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Bridges  and  Roofs 


MACHINERY  for 
ECONOMIC  HANDLING 
of  MATERIALS. 


DESIGNED   AND    BUILT    BY 


5-ton  ELECTRIC  TRAVELLING   CANTILEVER   CRANE 

For  Stocking  and  Loading  Material.    Span,  325  ft. 


The  Brown  Hoisting  Company. 

London  Office — 

39,  VICTORIA  ST.,  S.W. 

Main  Office  and  Works — 

CLEVELAND,  OHIO,  U.S.A. 

New  York  Office — 

26,  CORTLANDT  STREET. 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  FeeX 


D.   ANDERSON    6   SON,   Ltd., 


LAGAN    FELT    WORKS.    BELFAST,    and 
FINSBURY    PAVEMENT     HOUSE.    LONDON,    E.C. 
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{3MHEHE If  Stokers,  Transporters,  &c. 


Temperley  Transporters. 


f    .  •■ 


For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c. 


TEMPERLEY 

TRANSPORTER 

COMPANY, 

72,  Bishopsgate  Street 
Within,  London,  E.C. 

Telegraphic  Address: 

"TRANSUMO,  LONDON." 
Temperley  Patent  Fixed  Transporter   and  Travelling    Tower  Transporter  worKing 
in  conjunction  at  West  Middlesex  Water  WorKs,  unloading  coal  and  distributing      Telephone  No. : 

over  storage  ground.    Load,  35  cwt.  365  LONDON  WALL, 


I 
I 

3 

68 


IF  YOU  WANT  THE  MOST  EFFICIENT 


STOKER 


Coking  or  Sprinkling  Type 


WRITE   TO 


MELDRUMS 


TIMPERLEY, 


i 


NEAR 


Manchester 


For     Lists    and     Testimonials. 

London  Office:  66,  VICTORIA  STREET,  WESTMINSTER. 


Cranes 


""      -  •" 


JOSEPH  BOOTH  &  B 


ROS 


LTD., 


Rodley,   LEEDS, 

For  Cranes  and  Lifting  Machinery,  6c. 


20  Tons   Steam    Locomotive   Cranes  with    Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 

Power, 

Air,  or 

Hand. 


Makers   to    Home,   Colonial,   and   Foreign    Governments. 

Crown  Agents  for  Colonies  and  all  the  Leading  Firms  in  Great  Britain. 

INQUIRIES     SOLICITED 
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MKE IT  Electric  Cranes,  &c. 


""  """  a 


a 


Electric  Cranes 


up  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR     NEW 
CATALOGUE. 


THOMAS   BROADBENT  «S  SONS, 

Limited. 

HUDDERSFIELD. 


Kingston"  Patent  Grab- Dredger. 


n*fH0ftPS0K&«> 


FOR     ANY     SIZE     OR     TYPE     OF 

TURBINE 

OR     PELTON     WHEEL 


Apply  to:  — 

G.   GILKES  &  CO.,  LTD., 

KENDAL. 

Telegrams : 

"  Machinery  " 

ESTIMATES 

GIVEN   FOR  THE 

EQUIPMENT 

OF 

ENGINEERING 
WORKS. 


Write  for, our   "Green" 
Pocket  Catalogues. 


KteOTglf    Iron  and  Steel,  &c. 


■nt  in  > 


JOHN    Z.     THOM. 


Why  do  you  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  I  \d. 
from   an   Artesian   Well   on   your   own   premises? 

Let  me  know  the  amount  of  water  you  require 
and    I    shall   be    pleased    io    quote. 


I^ATRICROFT 


Drop 
Forgings. 


You   should   use  them   instead 
of  castings  if  you  want 
Strength,  Lightness,  and  Finish. 
Inquiries  solicited. 


SMITHS    STAMPING 
WORKS,  Ltd.,  Coventry. 

The  Engineering  and  Shipbuilding  Stampers. 
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Iron  and  Steel 


We  are  obliged  to  build  our 
chains  by  hand  to  be  good 
enough.  We  see  and  handle 
every  part  of  the  chain  in- 
dividually. Every  shipment  of 
the  steels,  especially  made,  i8 
given  a  physical  test.  We  avoid 
the  "weak  link"  and  when  -we 
are  through  with  a  chain, 
guarantee  it  to  be  25  to  50  per 
cent,  stronger  than  other  com- 
mercial chains.  That's  the 
"makeup"  of  the  Yulean  Chain 
Pipe  Wrench  throughout.  Sizes 
foi  i  to  18  inches  pipe.  Stocked 
the  "world  ever. 

J.  H.  Williams  &  Co., 

Drop=Forgings   only, 

Brooklyn,  New  York. 

Block  32,  Machinery  Building, 

St.  Louis  Exposition. 


ON    ADMIRALTY    LIST. 


Telegrams  :   "  CRANKS.   LINCOLN." 


FOR    CRANKS 
&  FORGINGS 
©F   EVERY 
DESCRIPTION 
WRITE   TO 


CLARKE'S 
CRANK   & 
FORGE   e©., 
LTD.,  LINCOLN, 
ENGLAND. 


"•"TUS 


fmSRMSSa        Iron  and  Steel 


*       Contractors  to  the  Admiralty,  ^ 

^     War  Office,   &   India  Office.  *J 

I  $ 

■^^  It     may      not      be      generally     known,     but  ^ 

JM  there     are     over     40     °f     H.M.     War  .^ 

^  Vessels     furnished     with     fitments     manu-  ^^ 

D  factured  by  our  Drop  Stamping  Process.  Q 

^^  We      have      also     supplied      fitments      for  -    w 

several    Japanese    Vessels.  V^2 

*  I 

U     THOS.  SMITH  &  SONS  .  s.,,,,,,  ,,,.    <g 

Q  BIRMINGHAM.        ? 

EDGAR  ALLEN  &  CO.,  LTD 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 

SOLE    MAKERS    OF    .    . 

V<*>^  The  EDGAR  ALLEN 

^IR-HARDENlNC^ 

f^^lmm r^^\         TRADE    MARK  GRANTED  1885 

HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen's  <^>  Manganese  Steel 

CASTINGS  &  BARS  for  TRAMWAY  POINTS  &  CROSSINGS,  DREDGER  PINS  &  BUSHES,  ORE  CRUSHERS,  &c. 

CORRESPON  D  ENCB      INVITED. 

Imperial  Steel   Works,  Tinsley,  SHEFFIELD. 


Iron  and  Steel 


1Mb  i  i  Hi 


Farnley  Iron 


RUNNING  PIG- 


Farnley  Bar  Iron  is  used  i 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  1|  in.  to  2^  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding. 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


HerbertWPeriamLtd 

flooDCATE  Sr  WoRKS 

BiRmiNCHam 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N°  373. 

STOCK     250.000.    CROSS 
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Iron  and  Steel 


Head  Offices,^! 

St  Pauls  Square,  t^ 
BIRMINGHAM.^ 


Waterloo  Chambers. 

I9,Waterloo  Street, 
GLASGOW. 


UCKLEY 


STYRIAN  STEELWORKS, 
SHEFFIELD. 


Telegraphic  Address:  " 


OF  EVERY   DESCRIPTION  OF 
,       S9ECIAL/Ty      

BohlersStyri an  Steel 

IN  BARS,BLANKS,FORCINGS,DIES, 
TWIST  DRILLS  &  FINISHED  TOOLS. 

CONTRACTORS  TO  M.M.GOVERNMENT, 
>a,    WAR  OFFICE. ADMIRALTY.  INDIA  OFFICE,    y> 
Vfo.  8,    FOREIGN   GOVERNMENTS.      >G?.  , 
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Iron  and  Steel,  Rivets,  &c. 


AblW. 


I  Ron 

STEE1 

&(oPPER 


CTDRpBIIJ50N&^g 


*  ™™\Ul'lKUsJ  2lT.  ,, 


INQUIRE 

.  .   FOR  .  . 

BRIDGES 

.  .  FROM  .  . 

HEAD,  WRIGHTSON  b  Co.,  Ltd. 

PIERS 

.   .    FROM   .    . 

HEAD,  WRIGHTSON  b  Co.,  Ltd. 

ROOFS 

.  .    FROM    .   . 

HEAD,  WRIGHTSON  b  Co.,  Ltd. 

TANKS 

.    .  FROM  .   . 

HEAD,  WRIGHTSON  b  Co.,  Ltd. 

CHIMNEYS 

.       FROM  .  . 

HEAD,  WRIGHTSON  b  Co.,  Ltd. 

CONSTRUC- 
TIONAL WORK 

OF  EVERY  DESCRIPTION 

FROM   .   . 

HEAD, 

WRIGHTSON, 

&  Co.,  Ltd., 

TEESDALE  IRON    WORKS,  ;THORNABY  ON- TEES  ; 

STOCKTON  FORGE  WORKS,  STOCKTON-ON-TEES; 

EGGLESCLIFFE  FOUNDRY,  STOCKTON-ON-TEES.: 


/6 


TP — -S)i 


msEM 


Iron  and  5teel 


Air  I 


_,_ 1 __ 


CONSETT   IRON    COMPANY  L 


WORK  S 


CON5ETT   c  Durham 


Steel    k  lates  &  Angles 

(Siemens   Acid   Process). 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ROUND,    SQUARE    AND    FLAT   BARS. 

STEEL    CHEQUER    PLATES 


BESSEMER    PIG    IRON. 


Oval  and  Diamond  Patterns, 


WEEKLY    OUTPUT 


IW* 


Steel    Plates 
„       Angles 


2,500   Tons. 
1,500 


COAL  OWNERS  and  Makers  of 

#     £      Firebricks,  CoKe,  6c,  for  Blast  Furnaces  and  Foundries. 


Material  of  the   HIGHEST   QUALITY   manufactured,   such  as  is   used   by  the   British   and   Foreign   Governments  for 

Shipbuilding   and    Engineering   purposes. 


Offices 


CONSETT  DU*H*M  ^NEWCASTLE  "TYNE 
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Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS   STEEL 
WORKS  .    .    . 


Telegrams: 

"  Bessemer, 

Leeds." 


LEEDS,  ENGLAND. 

Manufacturers  of    .    . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel  Blooms,  Billets, 

Slabs,     Tinbars,     Rounds, 

and  Flats, 

Speciality: 

"Tramrails. 

Books  oj  Sections  and  other  information 
on  application. 


************************************************************************** 

%    ^*  +*£>*  AND  T^  •  _    _    _   8 

§ 


Crankshafts 


Forgings 

WAR  OFFICE,   «5c,   LISTS.) 


J  BENT 

*  CRANKS 

it 

■*  (Square 

3  » 

•*  Round) 


FOR 

MARINE 
AND 
OTHER 


The  above  represents  a  Croup  of  Crank  Axles  bent  by  hydraulic  pressure, 
all  throws  bent  In  position,  twisting  being  dispensed  with. 


I WOODHOUSE  &  RIXSON,  Sheffield. 


PURPOSES.  £ 

» 
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Miscellaneous 


THE  ROSSENDALE  BELTING  CO.,  L 

10,   West   Mosley  Street,  MANCHESTER. 
LONDON  Showrooms  :    117,   Queen   Victoria    Street. 


TD., 


Telegraphic  Address: 
"HAIR,   MANCHESTER." 


PATENTEES    AND 


Telephone  No. : 
2656  MANCHESTER. 


SOLE    MAKERS 


OF    THE 


M.A.Y.  BELT, 

The  STRONGEST   and  BEST   DRIVING    BELT. 

Unrivalled  for     .     .     . 

DURABILITY,     EFFICIENCY,     STRENGTH. 

Every  Belt  Guaranteed.  Catalogue  on    application. 


® 


KARMAL  PACKING 

Always  Lubricating. 

Never  gets  Hard. 

Will  Stand  any  Pressure. 

ROKO    BELTING 

(TWO   PATENTS) 

Unfrayable  Edges. 
Unwearable  Pile  Surface. 
Does  not  Stretch  or  CracH. 


27    HIGHEST    AWARDS. 


Sole  Proprietors  and  Manufacturers  : 

THE  FRICTIONLESS  ENGINE 
PACKING  Co.,  Ltd., 

Hendham   Vale   Works, 

MANCHESTER. 


«*>£*££Sa 


J   ■£ 


=  3 


v  2 


a  o 


-.  PI 

t  3 

2  « 

3  s 


J.  BENNETT  VON  DER  HEYDE,  6,  Brown  St.,  MANCHESTER. 


Friction    Couplings 
and   Pulleys 

(King  s  Patent). 
Made  in  Eight  Sizes,  from 

5  to  1,000  H.P.  for 
Gas   Engine   and 

Dynamo  Drives, 
Hoisting  and  Wire 
Drawing,  £tc. 
Prices  and  Particulars  on 
Application  to 

H.J.H.KING&Co 

Engineers, 
Nailsworth,  Glos. 

London  Agency  ; 
P.  S.  Burr,  85.  Grace- 
church  St.,  E.C. 

Agents  for  Dundee  : 

Geo.     C.    Douglas     & 
Co.,  41,  Reform  St. 

Aeemsfor  InrijA  : 
D.  Furdoonji  8"  Bros, 
Apollo  5>t-.  Bombay. 


ssssi 


Tubes 


MANUFACTURERS    OF 

Weldless  Steel 


Iron 
Tubes, 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure   .   . 
Steam  Mains, 


HOLLOW  FORGINGS. 
COLLARS.  FERRULES. 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc..  Etc., 
Quoted  for  on  .  . 
receipt  of  .  .  . 
particulars. 


»  ruiv  • 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 

Nat.  Telephone  No.:  2582.    Telegrams:  "  Cylinders.  Birmingham." 
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Tubes,  &c. 


Thomas  Piggott  &  Co.,  Ltd., 


ATLAS    WORKS, 
SPRING   HILL, 

BIRMINGHAM. 


GAS,  HYDRAULIC  and 
GENERAL  ENGINEERS. 

Gas  Plants  and  Construc- 
tional Ironwork  of  all 
descriptions. 

Columns,  Girders,  Castings. 

Welded  and  Ri vetted  Steel 
Pipes. 

Stamped  and  Steel  Angle 
Flanges. 

Steel  Chimneys  of  all  sizes 
and  designs. 

Tanks  in  Steel  or  Cast  Iron 
for  Petroleum  &  Water. 

Pans  for  Sugar,  Cassada, 
&c„  for  all  Markets. 

*     0     * 

London  Office: 

63,  Queen  Victoria  St.,  E.C. 

Telegrams  : 
"  Atlas,  Birmingham." 
"  Intersection,  London." 

ABC  and  Ai  Codes  used. 


Steel  Lattice  Girder  Bridge,  in  one  span  of  115  feet  10  inches,  12  feet  deep,  and  13  feet  wide,  erected 

over  the  River  Teme  at  Ludlow,  and  carrying  Welded  Steel  Main  3  feet  6  inches  diameter, 

for  the  Birmingham  Welsh  Water  Scheme. 


LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 

Catalogues  on  Application. 

W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,  KEIGHLEY,  England. 

85  G 


pSSJfc™ 


Miscellaneous 


IT  IS  NOT  WORK  THAT  KILLS  MEN,  IT  IS  WORRY. 


OFFICE  TYPEWRITING  PAPER  !  I  T 


Every  Sheet 
bears  this 
Watermark,  $$r 


Jim 


Sole  Manufacturers  and  Proprietors 


Manufactured  in 
Laid  and  Wove 
FOUR       - 
THICKNESSES. 


LEPARD    AND    SMITHS,    Ltd., 

29,    KING    STREET.    COVENT     GARDEN,     LONDON,    W.C 

Instruct  your  Stationer  or  Printer  to  supply  this  Paper  only,  or  if  unable    to  obtain,   write 

direct  to  us,  and  we  will  gladly  send  specimens  and  the  name  of  the  nearest 

Stationer  who  can  supply  you. 


Manufacturers,  Merchants,  &  Shippers 

desirous  of  placing  their  goods  before 
the   public   should    communicate    with 

WALTER   JUDD,    LTD., 

5,  QUEEN  VICTORIA  STREET,  LONDON,  E.C, 

Advertisement  Contractors  to  His  Majesty's  Government. 

Advertisements  written,  designed,  and 
inserted  in  all  papers  at  lowest  rates. 
ESTIMATES,  SKETCHES,  6c,  free  on 
application. 


* 


WALTER    JUDD,    LTD, 


are  at   all   times  pleased  to   consult   with   and 
advise  intending  advertisers. 


Telephone:   976   BANK 


Telegrams:  "  TELOTYPE,   LONDON." 
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iM.PRQ.VED 
Automatic 
Numbering 
Machiqe 


STEEL  WHEELS 

Inexpensive 
First-class 
Machine. 


OUR  SPECIALITIES:— 

Perforating  Presses 

Embossing         ,, 

Company  Seals 

Steel  Dies  &  Punches 

Wrot-iron  Brands 

Patent  Stenci   Drums 
&  Stencil  Plates 

ENGINEERS' 

INSTRUCTION 
and  N/\ME  PLATES. 


THE     RUBBER     STAMP    COMPANY, 
14,   Broad  St.   Corner,   BIRMINGHAM. 

MORETON'S  E.G.  PAINL 


(ELECTRO   GALVANISING.) 


Unequalled  for  .     . 


Coating  all  kinds  of  Machinery. 

Ask  for,  and  see  you   get   the    only    genuine. 


Guarant  e  e  d 
heat  up  to 
Fahr.,  and  is 
by    climatic 


to  withstand 
400  degrees 
not  affected 
conditions. 


THE    PAINT    THAT    WON'T    COME    OFF. 

Send  for  Sample  of  the  Sole  Manufacturers— 

The  Metallic  Paint  Co.,  Ltd.,  Cardiff. 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By  Electric  Light  in 
your  own  office.       ^ 

580     MACHINES     IN      USE. 


Full  Particulars  on  application  to  the  Original 
Inventors :— 

B.  J.  HALL  &  CO., 

Drawing  Office  Stationers, 
39,  Victoria  Street,  LONDON,  S.W., 

And  at  32,  Paradise  Street,  Birmingham. 


Miscellaneous 


He  who  works  with  bad  tools    is 
thrice  tired." 


1 


FOR  WRITING 


the  only  perfect  tool 


"SWAN" 

Fountain 


Pen. 


SOLD  BY 

STATIONERS 

and 
JEWELLERS 
in  all  parts 
of  the 
World. 


SUPPLIED  IN      Broad   easy  running  for  correspondence 
ALL  POINTS.      Fine  for   draughting.        <£        **        J* 


CATALOGUE    POST    FREE. 

MABIE,  TODD  &  BARD, 

93,  Cheapside,  LONDON,  E.C. 

BRANCHES;— 

95a,  Regent  Street,  W. ;  and  3,  Exchange  Street,  Manchester. 
And  at  New  York,  Chicago,  and  Paris. 


) 
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EUHEKA,,, 

■  '    pATENTEC 


The  "Eureka" 


SANITARY 


Copying-Cloth  Bath. 

For  use  in    taking  copies  of    Letters, 

Invoices,  etc.,  in  ordinary  Letter  Books, 

and  for  all  kinds  of  Press  Copy- 

illtai  inS-    Isnow  acknowledged  to 

be    superior    to    every 

other  device,  and 

has  been  adopted 

in      the      leading 

offices  throughout 

the  world. 

Gives  perfectly- 
clear    and    legible 
copies     while    leaving    the 
originals  free  frcm  blurs  or  stains. 

A  suitable  outfit  will  be  sent  for  trial  willingly,  and  taken  back 
free  of  any  ch  trge  if  not  approved. 


Sizes 
Suitable  for 
All 
Requirements. 


OUR   "CROWN"   SPECIALITIES. 
Duplicator,   Pen-Carbon  Paper, 

Typewriter  Carbon  Paper,  Letter  File, 

and  "  Eureka  "  Stamp  and  Envelope  Moistener  are,  like  the 
■'  Eureka  "  Copying  Bath,  the  best  of  their  kind  on  the  market, 
Prices  and  Paiiictilars  on  Application. 

Rayward   Brothers, 

81,    QUEEN     VICTORIA    ST.,     LONDON,    E.C. 


Miscellaneous 


Boltons'  Downtake 
Superheater 


WITH   DOUBLE 
CIRCULATION. 


IMPROVED  BOX  AND  "FIELD"  TUBES.    (Patented.) 


Simple  and  Reliable. 
Saves  10  to  15  °/0. 
Is  made  of  Steel 

throughout. 

A  large  number 

working  in— 
Textile  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 

REPEAT  ORDERS 

BEING    GIVEN, 


Readily  Applied. 


Inexpensive. 


Patentees  and  Sole  Makers  :— 


A. 


BOX-TON    &    CO., 

engineers  and  Superheating  Specialists, 
49,  Deansgate,  MANCHESTER. 


'Dynamos  t  ^TYioto rs^ 


Efficient. 


Reliable. 


Cheap. 


if  csir?!®^  T5@im  miF® 


JPERB^I 


Telephone: 

No.   2426    GERRARD. 


Comlinson  &  Co., 


ELECTRICAL   ENGINEERS  and 

WIRING    CONTRACTORS. 


40,  PAGE  STREET, 
WESTMINSTER,  LONDON,  S.W 


Miscellaneous 


-rr 


between  various  grades  of  steel 
is  made  easy  and  certain  by 
our .  . . 

"HEGALESGENGE  OUTFIT." 

Curve  A  is  characteristic  of  a 
certain  sample  of  035  carbon 
steel ;  it  indicates  the  manner 
in  which  the  temperature 
varied  wi  en  the  steel  was 
slowly  heated  up  and  then 
allowed  to  cool.  Observe  the 
smooth  hump  on  the  heating 
side  of  the  curve  and  the  sharp 
kink  on  the  cooling  side.  These 
'•  recalescence  points"  appear 
still  more  prominently  on  curve 
B,  which  was  obtained  from  a 
sample  of  o'ox>  carbon  steel. 
Th=  marked  differences  be- 
tween the  two  curves  are  all 
highly  characteristic. 

//  you  are  interested  in  the 
hardening  or  annealing  of  steel, 
a  knowledge  of  "  recalescence 
points"  is  of  the  first  importance. 

Further  interesting  infor- 
mation on  these  matters  will 
be  sent  free  on  request. 


THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  COMPANY,  Ltd. 


London  Showroom  : 

92,    HATTON    GARDEN,    E.C. 


Works  and  Head  Office:    CA1VIBFRIDGI 

Where  all  correspondence  should  be  addressed. 


South   Eastern  <S  Chatham  Railway. 

the  Continent 


Four    Royal    Mail    Routes 


DOVER 
CALAIS. 


FOLKESTONE 
BOULOGNE. 


VIA 


DOVER 
OSTEND. 


QUEENBORO 
FLUSHING. 


LONDON=PARIS    IN    LESS    THAN    SEVEN    HOURS. 

Five  Services  Daily  in  Each  Direction. 
NEW       EXPRESS      AFTEIRNOON       DINING      CAR      SERVICE 

Daily  (Sundays  included),  via  FOLKESTONE  and  BOULOGNE. 


CHARING     CROSS 
PARIS    - 


P.M.       I 

2.20    J    PARIS   - 
9.15     I    CHARING  CROSS 


P.M. 
4.0 
10.45 


Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  in  Each  Direction. 

Flushing  Royal   Mail    Route  to  Germany,  etc. 

Two  Services  Daily  in  Each  Direction. 


For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d. 


VINCENT  W.  HILL,  General  Manager. 


BmMM 
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"New  Zealand 
Mines  Record." 


PRICE    Is. 


I     A    MONTHLY  JOURNAL  issued  by  the  New    % 
Zealand   Government   Mines   Department,    |& 


gi  containing  information  respecting  the  Mining 
^1  Industry  in  New  Zealand,  abstracts  of  Geological 
Reports,  Reports  from  the  Wardens  of  the  Gold- 


fields,  and  Reports  of  the  Inspectors  of  Mines, 
&c,  &c. 

Copies  can  be  obtained  at  the  New  Zealand 
Government  Office,  13,  Victoria  Street,  S.W.,  and 
Messrs.  Eyre  and  Spottiswoode,  East  Harding 
Street,  Fetter  Lane,  E.C. ;  also  of  Messrs.  Street 
and  Co.,  30,  Cornhill,  E.C. 


•?( s 
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Carbo-Silica 

{PATENT) 

Refractory    Bricks     and 
Blocks  for 

Furnaces 


for  temperatures 

OVER  3,500°  Fahr. 

E.  J.&  J.  Pearson 

LTD., 

STOURBRIDGE. 


Sankey's  Fire  Bricks  and  Fire  Cements. 


Every  Description    of  FIRE-CLAY  GOODS, 


STOCK    UNEQUALLED, 


VARIOUS  BRANDS. 


k      SAW KEY   • 

LONDON. E. 


Engineers'    Designs   made   to   Order  of  the  best 
Fire=resisting  Materials. 

WRITE     FOR      NEW     CATALOGUE. 


J.   H.    SANKEY  &    SON,   Ltd.,  0«£Jt  Essex    Wharf,    CANNING    TOWN,    E. 

ESTABLISHED     1857. 

THE    "DIAMOND''    TWIST     DRILLS.        warranted, 


HIGH-GRADE. 


100  Drills  at  4s.  each  are  dearer  than 
75  Drills  at  5s.  each  of  the  same  size 
if  these  will  do  the  same  amount  of  work. 


The  Cheapness  of  a  Drill  depends 
upon  its   Durability. 

If  you  cannot  get  these  Goods  from  your  Dealer,  apply  to  the  Makers — 

THE    WHITMAN   &    BARNES    Manufacturing     Co., 

149,    QUEEN    VICTORIA    STREET,    LONDON,    E.C. 


PLAN-COPYING    PAPERS    and    LINENS. 

White  Lines  on  Blue  Ground ;  Slue  Lines  on  White  Ground ;  Black  Lines  on  White  Ground. 


PRICE    LIST    ON    APPLICATION. 


New  Catalogue  In  the  Press.     Price  Is.,  post   free. 

MANUFACTURERS  OF  PHOTOCRAPHIG  DRY  PLATES,  PA.PERS,  MOUNTS,  CAMERAS,  AND  SUNDRIES. 

MARION       6      CO.,      Ltd.,       22,  23,  Soho   Square,  London,  W 
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Office  Appliances 


Shannon 
Systems, 


SEE   THAT    SLOT? 

Be  sure  and  get  that 
perforation  when  .  . 
adopting  the  CARD 
INDEX. 


I 


There's  no  Drawing  Out  Rod. 
No  Duplex  System. 
Just  a  Single  Flat  Rod. 
Extremely  Simple  and  Effective. 

If  you  keep  your  records  on  Shannon  Cards  you  will  be  able  to  lock  your 
cards,  remove  and  replace  them  without  any  trouble  whatever. 


Copy  your  Correspondence  on  the 

SHANNON    Rapid    Roller    Copier. 

Then  your  letters  will  not  be  blurred.     You  will  save  time  and  have 
copies  as  clear  and  distinct  as  the  original. 


File  the  Copies  and 
Original  Letters  together 
on   the 


F 

SHANNON 
File. 


The  Letters  are  Bound 
and  Safe,  and  can  be 
referred  to  instantly. 
Can  you  do  this  on  a 
loose  system  ? 


Letter  Copier. 


Shannon  Correspondence  Filing  Cabinet. 


Write  for  Complete  Lists  or  Call  at  our  Showrooms. 

Thc  Shannon  Ltd., 

Head  Offices  and  Showrooms  : 

Ropemaher  St.,   LONDON,    E.C. 

F.  W.   SCHAFER,    Managing:  Director. 
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ym^f^MWM)!     Business   Systems 


M 


M 


TIME  and  MONEY. 

You  can  save  both  by  using 

VERTICAL  FILING   and 

CARD    INDEX    SYSTEMS. 


A  Cabinet 
with  Brains 


It  Thinks  for 
You. 


If  You  Forget, 

It  will  Remind 

You. 


Not  only  up- 
to-date,  but 
ahead  of 
time. 


Catalogues  CI.  1,  2,  3. 


THE  TRADING  &  MANUFACTURING  CD..  Ltd. 


TEMPLE    BAR    HOUSE, 


23,    FLEET    STREET, 


And  at  LEEDS,   MANCHESTER,   BRISTOL,  etc. 


LONDON,    E.G. 


?^SWffiSi 


Miscellaneous 


J.   HALDEN   <5  Co., 

Arc  Lamp  Duplex  Radial 


8,  ALBERT  SQUARE, 

MANCHESTER. 


Photo  Copying  Frame 

(SHAW   AND   HALDEN   PATENT). 

Engineer's  Electric  Frame,  very  superior,  Arc 
Lamp  and  Lowering  Gear,  Printing  from 
Two  Tracings  53  x  31,  at  one  operation . .      £42  10    o 


Other  sizes  as  per  List  post  free  on  request. 


ADVANTAGES   OF   DUPLEX   RADIAL  PHOTO-COPYING  FRAME. 

A. — Copying  indoors  at  any  time  where  Electric  Current  is  available. 
B. — The  Frame  when  once  mounted  on  the  Pedestal  remains  there. 
C. — Immunity  from  accident  ensured   by  the   Frame  remaining  on 

the  Pedestal. 
D. — The  horizontal  position  (when  placing  in  or  taking  out  Tracings 

and  Copies)  is  the  most  convenient  for  Operators. 
E. — Two  full-size  Tracings  can  be  copied  at  one  operation. 
F. — The  glass  plates    can    be    very  easily    cleaned    when    Frame  is 

horizontal. 


Copies  Two  Tracings  at  One  Operation. 


Also    at    London.    Newcastle-on.Tyne,    Birmingham,    and    Glasgow. 

SOLE  AGENTS  in  South  Africa :  EIDELBERG  BROS.  &  CO.,  Pretorius  St.,  Pretoria. 
P.O.  Box  232.  Telegrams:  "IBIS." 


THE  BRUUNHOWENE 


-    PROTECTED    BY     L 


sWple 

m  9-^ 


RELIABLE 


mum 


OVER  1000  PLANTS  IN  OPERATION 
TREATING-  MILLIONS  OF  GALLONS  OF 

SOLE     ttANOFACTUft^RS    *  WATER 

LESSEN  &'H0ORT, 

ENGINEERS 
52,QUEEN    VICTORIA  ST,  LONDON, 


BRITISH     •     LABOUR 


DELIVERED  jb>  FROM       STOCK 


HKC  GfiG 


TELECRAMS 
EBONESTOS'. 


r  Original \ 
Manufacturers 


TELEPHONE 
N° 1422 

HOLBORN 


B.WeaVer&Co 


\22RosomanSV 

\CLERKENWELl/^ 


LONDON. 


PRICE 
TICULARS 


LISTS 
ON  APPLICATION. 


BRITISH-CAPITAL 


94 


WMBM      0ffice    Appliances 


WHAT    IS    THIS  ? 


WHY    A     COMBINATION    FILING    OUTFIT! 

(TRUCK    STYLE.) 


File  Your  Running  Correspondence 

IN     THE     RUNNING     CABINET, 

AND    IT   WILL    HELP 

To  Run  Your  Business. 
THE    LYLE    COMPANY,  Ltd., 

HARRISON    ST..   GRAY'S    INN    RD.,   LONDON.   W.C. 

95  m. 


Business  Systems 


9lo  *6arof  Ift/dfem  uOitfgtoe  &atid factory 
Ttedu/td  Wit/tout  Perfect  TJlateria/d. 

L.S.Co.  Card  Cabinets  have  Special  Features  distinct  from  those  of  other 
makers. 

AUTOMATIC    GRAVITY    CATCHBS.-An    important    accessory.     No  tray 

can  be  removed  accidentally  from  the  cabinet  and  upset. 
AUTOMATIC  GRAVITY  RODS.- Quickly  released  or  replaced. 

PERFECT  ADJUSTING  ANGLE  BLOCKS.— A  perfect  device.  Can  be 
moved  freely  to  and  fro  in  the  tray  and  locked  instantly  at  any  point. 

CONSTRUCTION.— L.S.Co.  Cabinets  are  built  for  hard  wear.  They  are 
more  heavily  constructed  than  any  other  cabinets  on  the  market. 
Strongly  dovetailed  and  handsomely  finished. 

CAPACITY.— L.S.Co.  Cabinets  give  20  per  cent,  greater  capacity  than 
similar  cabinets  at  same  price. 

There  is  the  further  satisfaction  in  knowing  that  the  Best  Designed 
Cabinets,  with  perfect  mechanical  fittings,  are  of  British  Invention, 
made  by  British  Labour,  and  run  by  British  Capital. 


Catalogues    post   Free    on    application. 


L.S.Co.  (Supp"rc..).  181,  Queen  Victoria  Street,  EC 


Fite™ 


TV 


Business  Systems 
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The 
FISHER 

BILLING 
MACHINE 

and 

BOOK 
TYPEWRITER 


This  illustration  shows 

13Kecords  of  differently 

printed    forms,   varying 

in  size,  taking  in   every 

transaction,  from  the  order  with 

its  various  departmental  copies  to 

the  invoice  and  wagon  label. 


"7 


V:  V 


ELLIOTT-FISHER  CO,, 

Office  System  Department, 
85,    Gracechurch    Street,    LONDON,     E.C. 


_,  ,     h  FILL  IN   AND 

Telephone: 

448o  Avenue.  CUT  THIS  OUT. 


-*t 


Are  you  making  Invoices  with  Pen  I Pencil  ? or  Typewriter  ? 

Do  you  Press-copy  same? or  take  Carbon  copy? or  use  Manifold  Books  ? 

or  make  separate  entry  in  Sales  or  Day-book? 

Do  you  manufacture  and  ship  from  original  order  as  received? »  or  do  you  copy  the 

order  for  your  shipping  and  other  departments? 

Is  it  desirable  or  necessary  for  you  to  make  more  than  one  copy  of  your  orders  ? 

If  so,  how  many? 

Name 


Date 


1904. 


Business 

Address ... 
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8 

0 

8 


8  2 

8    — * 


CONTROL 


0 

0 


8 

I    TIME  amd  COSTS    I 


IN 


o 


:: 


WORKSandOFFICE. 


0 
o 

0 

8 

0 

§   COMPLETE  SYSTEMS  ORGANISED  AND  INSTALLED.   § 

0 

8 

0 
0 
0 
0 

For  Details  and  Appointments,  write—  *± 

International  Time   Recording   Co.,  0 
\\  0 

JJ  171,    Queen    Victoria  Street,     LONDON,  E.C.  ;  § 

0  0 

0                                                                                                And    19,  Waterloo  Street,   GLASGOW.  9 

0  0 
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EMPLOYERS    OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 

"Dey"  Time  Registers 

which    are    automatic    machines     for    registering    the    hour    and    minute    at 
which    Employees    start    and    finish    work, 

and,  with  New  CARD  ATTACHMENT  for  COST  KEEPING. 


They   are   of  British    Manufacture   Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 
They  are  the  cheapest  up-to-date  machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 
THEY    COMPEL    PUNCTUALITY. 


The  "  Dey "  time  and  wages  sheets  combined  do  away 
with  time  books,  wages  books,  and  save  90  */o  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how  complicated. 

A  firm  using  1 5  machines  writes  :  "  We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary." 


Full  particulars  from  the  Patentees  and  Manufacturers  : — 

HOWARD    BROS., 

10,   St.   George's   Crescent,    LIVERPOOL. 


Telegraphic  Address:  "Sonnez,  Liverpool." 


Telephone  :  7150  Liverpool. 


London  Offices  :  100c,  Queen  Victoria  Street,  E.C, 


Telegraphic  Address:  "Countable,  London." 


Telephone  :  569c  Bank. 
99 
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Miscellaneous 


a***********************************************® 


CONTRACTORS  TO  H   M. GOVERNMENT.  FOREIGN  GOVERNMENTS   HOME  &  FOREIGN  RAILWAYS. 


'N 


cOq 


porating 


F|RM5   ESTABLISHED  0 


^ER    100  vt- 


p&s: 


• 


V 


FLEMIMCBirkby&CoodaH  E? 

HEAD  WORKS  &  RECISTERED  OrriCES, 

west  Grove  Miii, Halifax 


IS  INTERNATIONAL  EXHIBITION  AWARDS.    f  CILBE/?r 


— - 


k*o  SOLID 
c,^;o^OH  BELT.N6.  % 


fc5l(-  <-EATH 


T* 


Telegraphic  Address:  "FLEA1NG.  HALIFAX." 

Telephone   No.  48   Halifax.  jfr 


THE 


"DRUM 


55 


PUMP. 

JOHNSON'S        PATENTS. 


Write  for  Catalogue  63. 


POSITIVE    ACTION. 

NO    VALVES. 
HIGH     EFFICIENCY. 


Section  of  "Drum"  Pump. 


DRUM 
ENGINEERING  CO., 

27,  Charles  St.. 

BRADFORD. 


British  Steam  Specialties,  Ltd., 

LEICESTER,  &  73,  FARRINCDON  RD.,  LONDON, 

E.C. 

No.  1.     Standard 
Globe  Valve. 

fin.  iin.    ijin.   ijin.  2in. 
4/-    5/6     9/-      1 1/6    16/- 

No.  2.     Renewable 
Disc  Globe  Valve. 

fin.  iin.  ijin.   i£in.  2in. 
5/6    7/-    io/-     13/-    20/- 

No. 12.    Standard 
Fullway  Gate  Valve. 

fin.   iin.  ijin.    ijin.  2in. 
4/-    6/-     8/-      11/-     16/- 

*    LIBERAL  DISCOUNT. 


No.  1. 


No.  2. 


VALVES  tyaplels 


WAYGOOD 


Electric 
Hydraulic 

Belt  Driven 
Hand  Power 


LIFTS. 
CRANES. 


t  A         !! 


fSltP 


Falmouth    Rd.,   LONDON,    S.E. 
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IMPROVED 
PATENT 
FUEL 
FOR    ALL   TYPES   OF 


STEAM     BOILERS. 


The  View  in  cut  shows  an  Installation  of  960  Tubes  recently  erected  with  the  Boiler  Plant  at  a 

MODERN  BLAST  FURNACE  WORKS. 
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*J5  This  Economiser  represents  an  additional  Heating  Surface  of  nearly  10,000  square  feet  to  the  Boiler  Plant.  ;jj 

49                                                                                                                ojj 

«?  WASTE    HEAT    FROM    BLAST    FURNACES 

«i                                          UTILIZED  & 

*■          to  INCREASE  the  STEAMING  POWER  or  boilers.  I» 
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I  patentees  &     E  GREEN  &  SON,  LTD •■  Wakefield.  | 

49  5QLE    MAKERS:                          Also  at  MANCHESTER,   LONDON,   AND   GLASGOW.  _fr 

^g                                             ^ 


The  INDIA  RDBBER.  GUTTA  PERCHA  &  TELEGRAPH  WORKS 


Co.,  Ltd., 

Offices : 
106,  Cannon  St., 
LONDON,  EX. 


Works : 
SILVERTOWN, 
LONDON,  E. 


The 


POWER  GAS  CORPORATION 


LTD., 


39,  VICTORIA  STREET,  LONDON,  S.W.,  and  STOCKTON-ON-TEES. 

Producer=Gas  Specialists, 

And   MANUFACTURERS  of 

PRODUCER-GAS  PLANT  for  POWER  &  HEATING, 

WITH    OR    WITHOUT   AMMONIA    RECOVERY, 

™  MOND,  DUFF  «■'  TALBOT  ™ 


^LATESCYUNDERSETC      gj£»ted        ^  W^k"?^       )         °™  MetalHcName  Plates 

g 


Taper 
Holes. 


Metallic  Name  Plates  i   Descriptions. 

W.  Barns  &  Son, 

Christopher  Works, 

Chalton  Street,  Euston  Road, 

London,  N.  W. 

Printed  tor  the  Proprietors  by  Sowthwood.  Smith  &  Co.,  Limited,  6,  7,  8,  9  Plough  Court,  Fetter  Lane,  London,  E.C.,  and  Published  at 

Clun  House  Surrey  Street,  Strand,  London,  W.C. 


Wire  Work 
of  all  kinds. 


